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Text :

RECCRD OF DEC SI ON
DECLARATI ON STATEMENT

SI TE NAME AND LOCATI ON

Site-wi de groundwater, Qperable Unit 4 (QM), Sand Oreek Industrial Superfund Site,
Commerce City, Col orado.

STATEMENT COF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected renmedy for Qperable Unit 4 (QWM), Site-w de
groundwat er at the Sand Creek Industrial Superfund Site in Commerce Cty, Colorado. This
remedy has been devel oped in accordance with the Conprehensive Environmental Response,
Conpensation and Liability Act of 1980 (CERCLA) as anended by the Superfund Amendrents

and Reaut horization Act of 1986 (SARA), applicable state laws, and the National O and

Hazar dous Substances Pol |l ution Contingency Plan (the National Contingency Plan (NCP), Title

40 Code of Federal Regulations Part 300). This decision is based on the adm nistrative record
for QU.

The State of Colorado is expected to concur with the sel ected renedy.
ASSESSMENT OF THE SI TE

The Sand Creek Industrial Superfund Site has an extensive history of industrial use, including
pesticide nmanufacturing, petroleumrefining, acidic waste disposal, nunicipal landfilling, and
chem cal storage and distribution. QU4 addresses groundwater underlying the Site and is
contam nated with volatile organi c conpounds (VOCs), sem -volatile organic conpounds (SVCCs),
pesticides, and netals. QUM also includes a plunme of |ight non-aqueous phase |iquid (LNAPL)
floating on the water table beneath the northwest portion of the Site. The migration of
groundwat er contam nants tends to be i npeded by the presence of inperneable clayey naterials.

Al t hough groundwater in the area is classified as a potential drinking-water supply by the State
of Col orado, there is no unacceptable current health-risk due to ingestion, inhalation, or skin
contact with contam nated groundwater since water for residential use is provided through
treated water fromeither the Denver Water Departnent or the South Adans County Water and
Sanitation District. However, risks associated with potential future use of groundwater for
domesti c purposes are unacceptable. Actual or threatened rel eases of hazardous substances from
QUM, if not addressed by inplenenting the response action selected in this Record of Decision
(RCD), nmay present an inmmnent and substantial endangernent to public health, welfare, or the
envi ronnent .

DESCRI PTI ON OF THE REMEDY

The remedy selected for QU4 will mnimze direct contact with and ingestion of groundwater
underlying the Site and prevents further offsite mgration of contam nants in excess of federal
and state groundwater standards. The maj or conponents of the selected renedy include:

1 I npl enentation of institutional controls that will mnimze exposure to
contam nated groundwater at QUM by limting groundwater usage to non-
domesti c purposes and preventing any usage of highly contam nated
gr oundwat er .

Quarterly groundwater and surface water nonitoring to eval uate contam nant
m gration and changes in site conditions.

Renoval of the recoverable portion of the LNAPL plune |located in the
northwest portion of the Site with a dual vapor extraction (DVE) system
Recovered LNAPL will be transported off site to a recycling facility.



1 Onsite infiltration of treated groundwater renoved incidentally by operation of
the DVE system

1 Fi ve-year site reviews will be conducted at QM4 and additional renedial action
will be taken if warranted by a change in site conditions.

STATUTCRY DETERM NATI ONS

The sel ected remedy provides protection to hunman health by limting exposure to and preventing

i ngestion of contam nated groundwater through institutional controls. This alternative protects
the environnent by requiring groundwater and surface water nonitoring to ensure that QX4

contam nati on does not inpact Sand Oreek or downgradi ent aquifers at sone future date. Renoval
of the recoverable portion of the LNAPL plune will effectively elimnate a source of groundwater
contam nation at OMA.

The selected renmedy is protective of human health and the enviroment, conplies with federa

and state requirenents that are legally applicable or rel evant and appropriate to the renedia
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent technol ogies to the nmaxi mum extent practicable for this site, but because treatnent of
the principal threats of QM was not found to be feasible, this renmedy does not satisfy the
statutory preference for treatnent as a principal elenent. However, nany of the principa
threats at the Site are bei ng addressed under other operable units. Because this remedy will
result in hazardous substances renmining on site, a revieww || be conducted every five years to
ensure that the remedy continues to provi de adequate protecti on of human health and the

envi ronnent .

WlliamP. Yellowail Dat e
Regi onal Admi ni strator
U S. Environnmental Protection Agency, Region VIII
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Sand Creek Industrial Superfund Site
Qperable Unit 4
Commerce City, Col orado
Record of Decision

I.  SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Sand Creek Industrial Superfund Site (Site) occupies about 300 acres within portions of

both Commerce Gty in Adans County, Colorado and the Gty and County of Denver. The Site is
bounded on the north by Interstate 270, on the south by East 48th Avenue, and on the east by Ilvy
Street and the eastern extent of the 48th and Holly Landfill. The western boundary is

appr oxi nat ed by Col orado Boul evard, Vasquez Boul evard, and Dahlia Street (Figure 1). Four

known sources of contam nation are present at the Site and all are currently inactive: the

Col orado Organic Chem cal Conpany (COCC) property, the 48th and Holly Landfill, the L.C
Corporation (LCC) property, and the Oriental Refinery property. Operable Unit 4 (QU4) of the
Sand Creek Industrial Superfund Site addresses groundwater affected by these four sources and is
the focus of this Record of Decision (ROD).

Land use near the Site is primarily industrial and includes trucking firms, petroleumrefining
operations, chenical production and supply conpani es, warehouses, and snmall businesses. Several
other Superfund sites are also located in the area, including the Rocky Mouuntain Arsenal,

Chem cal Sal es Conpany, and Wodbury Chemical sites. Properties adjacent to the Site are zoned
for light and heavy industrial uses, industrial park, industrial park storage, and agricultural
uses. Fifteen residences housing approximately 25 people are |ocated within a one-nile radius
of the Site. The daytine popul ati on reaches several hundred due to | ocal businesses and the
industrial nature of the area.

The Denver portion of the Site is |located south of East 52nd Avenue west of Forest Street and
south of East 48th Avenue to the east of Forest Street. This area is zoned for heavy industrial
use. No changes in zoning are anticipated by the Gty and County of Denver Pl anning

Adm ni stration (CCDPA) in the near future. CCDPA indicates that |ong-range | and-use pl ans

will depend on the fate of Stapleton International Airport follow ng conpletion of the new
Denver International Airport. The Commerce Gty portion of the Site is zoned for agricultural
and heavy industrial use. Commerce Cty's Conprehensive Plan for 1985 to 2010 i ndicates that
future land use of this area will be primarily industrial with a recreation/open space

desi gnation for the Sand O eek floodpl ain.

Muni ci pal water for the area surrounding OM is supplied by the South Adanms County Water and
Sanitation District (SACMSD) and the Denver Water Departnent (DWD). G oundwater produced from
al luvial and bedrock wells located north of 1-270 is a major source of water supplied by SACAED.
Water supplied by the DAD is obtained primarily from surface-water sources |ocated outside of
the Site area. Residents near the QM area are not currently using contam nated groundwater for
donesti ¢ purposes.

<I M5 SRC 0894081>
Il1.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES

During the 1970s and early 1980s a variety of environmental contam nation was di scovered and
identified at the Site by EPA's Field Investigation Team (FIT). This contam nation has resulted
fromat |east four sources: The COCC facility; the LCC property; the Oriental Refinery site;
and the 48th and Holly Landfill. Al though the ownership and the operati ons on these properties
were distinct, they were included together as the Sand Creek Industrial Superfund Site and

pl aced on the National Priorities List (NPL) in 1982 for cleanup under the Conprehensive

Envi ront nental Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Arendnents and Reaut horization Act of 1986 (SARA). Under the Superfund law, the

Envi ronnental Protection Agency (EPA) is charged with the responsibility of devel opi ng and

i npl enenting cl eanup renedi es that protect human heal th and the environnent.

Oiental Refinery Property. The Oriental Refinery was |ocated on the northwest corner of 52nd
and Dahlia and was gutted by a fire in 1955. As a result of the fire, approxi mately 48, 000
gal l ons of refined petrol eum products nmay have been rel eased fromstorage tanks. Plant
operations and the fire have resulted in groundwater contam nation. The Tri-County Health



Departnent (TCHD) sanpled the soils at the old refinery site and found hydrocarbon contam nat ed
soils to a depth of 28 feet. The FPA Field Investigation Team (FIT) investigated the Site in
1980 and found diesel fuel contam nation in several groundwater nonitoring wells.

Col orado Organic Chem cal Conpany Property. The COCC plant originally nmanufactured pesticides
in the 1960s under the name of Tinmes Chenical. The COCC site has been the scene of two fires,
both of which occurred when the facility was operated by Col orado | nternational Corporation
(AQ. 1In 1968 a fire destroyed three buildings. |In Decenber 1977 a fire destroyed the

manuf acturing equi pnent within the facility. Ei ght hundred people were evacuated and at |east
26 people were treated for the inhalation of toxic parathion funes. Firefighters sprayed nore
t han 350, 000 gal l ons of water on the blaze and subsequently washed the pesticite-contam nated
wat er downhill toward Dahlia Street. After these fires several health agencies found
unacceptabl e conditions at the plant, including: wunsatisfactory waste nanagenent practices;
unsati sfactory worker safety conditions; violations in storage and handling of flamable
liquids; and soil containing high levels of thernmally altered pesticides and other chenmicals.

Imredi ately after the Decenber 1977 fire, the Col orado Departnent of Health (CDH) issued an

Ener gency Cease and Desist Order to CC, Wstern United Resources, d obe Chenical, Chicago, Rock
Island and Pacific Railroad, and M. Phillip Mozer. This order stated that the operations on
the Site nust be halted, the area contam nated by the fire nust be isolated, and anbng ot her
tasks, the fire-damaged nmaterial nust be left intact. Al though Western United Resources was
named in the O der, docunmentation has not been found to indicate that they participated in any
operations relevant to the Site.

A March 1984 report described the COCC facility as an unfenced site consisting of six
structures, ten |large above-ground tanks (ranging in size from 2000 to 20,000 gallons), and an
uncovered drum storage area. The six structures contained, anong other itens, approxi mately
50 druns and an uncertain quantity of pesticide bags. O the approximately 100-125 total
drums observed both in the open storage area and in the buildings on site, nost were unl abel ed
and nany were rusted, corroded, bulging, stressed, and | eaking. Later in 1984, COCC renoved
waste druns and contam nated soil, and constructed a fence around the area in response to an
order from EPA.

Bet ween 1985 and 1990, Renedial Investigation/Feasibility Study (RI/FS) activities occurred at
the COCC property as part of the Sand Creek Superfund Site studies. Treatability studies were
al so perforned to evaluate the effectiveness of soil washing and bi orenedi ati on technologies in
cleaning up soil contamination attributable to the COCC facility. During 1991 and 1992,

approxi mately 2,000 cubic yards of debris, induding four buildings, four rail cars, two concrete
tanks, and 13 steel tanks were renoved by a |icensed haul er and di sposed of in permtted
landfills. Soil vapor extraction (SVE) operations, designed to renove volatile organic
conmpounds from subsurface soil, began at the COCC property during the sumer of 1993. This
remedi al action is docunented in the Explanation of Significant Differences (ESD, 1992) to the
Qperable Unit 1 (OQUL) ROD (1989). Low Tenperature Thernal Treatnent (LTTT) was selected as the
nethod for cleaning up soils contam nated with pesticides and netals at COCC in the Qperable
Unit 5 (OU5) ROD Anendnent (1993). Renediation of QUL and OU is expected to be conpleted in
1994.

L.C. Corporation Property. The LCC property has been a part of Commerce Gty industry since
1948. Between 1948 and 1958, part of the property was used as a gravel quarry. In 1968, Shell
Chem cal Conpany contracted with LCC for the disposal of spent acidic wastes from Shell's

chem cal plant at the Rocky Mountain Arsenal. LCCwas to line its disposal inpoundnents with an
et hyl ene propyl ene copol yner filmbefore disposing of any acidic wastes. A liner was installed,
however, it was breached after acidic wastes were deposited in the pits. Approxinmtely 7,810
tons of sulfuric acid were disposed of in the LCC pits.

In Novenber 1974, TCHD investigated a conplaint involving severe chem cal burns to |ivestock
that had strayed onto the LCC property. TCHD found pools of liquids in lined pits on the
property. LCC agreed to clean up the liquid after analysis showed that it was a 30%sul furic
acid solution with a highly acidic pH of 0.75.

In July 1975, TCHD enpl oyees di scovered a seep discharging acidic liquid into Sand O eek.
Anal yses of the seep liquid and water from Sand CGreek in 1976 indicated that both contained a
sul fone believed to be an internedi ate by-product from Shell's manufacture of the herbicide



Pl anavi n.

In 1980, at the request of CDH, LCC used line to neutralize the pits and filled themwth clean
backfill. Sanpling indicates that the lime was effective in neutralizing the acid pits, and
that the pits do not pose an unacceptable risk to public health, as docunented in the Qperable
Unit 2 (OU2) RCD (1993)

48th and Holly Landfill. Waste disposal operations were conducted from 1968 to 1975 at the
48th and Holly Landfill (Landfill). The Landfill accepted both denolition and donestic refuse
and al t hough known hazardous and pat hol ogi cal wastes were reported to be excl uded from di sposal
the nethod of exclusion and the consistency of its application are unknown.

In 1977, two expl osions of conbustible gas were traced to the mgration of nethane gas from

the Landfill. Two passive nethane gas venting systens, which proved to be ineffective, were
installed at the Landfill in 1978 and 1980. In 1991, the passive systens were replaced with an
active landfill gas extraction system (LFCES) as part of the Sand Creek Superfund Site

activities at Qperable Units 3 and 6 (QU3/QU6). The landfill-gas collected by the LFGES is
burned using an enclosed flare to destroy contami nants and elinm nate odors. Condensate produced
within the systemis collected, treated, and discharged to a sanitary sewer.

After the Landfill ceased operation in 1975, the site was covered with between 1 to 10 feet of
sandy soil, and re-vegetated. In response to erosion, ponding due to differential conpaction
within the refuse, and areas |acking well established vegetative cover, several site inprovenent
activities were undertaken in 1992. These site inprovenents included fill placenment, erosion
control, and recl amati on

Site-Wde Goundwater. The groundwater underlying the Sand Creek Industrial Superfund Site has
been contam nated fromthe four onsite sources (the COCC facility; the LCC property; the
Oiental Refinery site; and the 48th and Holly Landfill). |In addition, some contam nated
groundwater is noving on site fromthe Chem cal Sal es Conpany Superfund site and unidentified
upgradi ent source(s). The site-wi de groundwater is addressed under this QM4 RCD.

Resi dual s and breakdown products of chem cals contam nating the soils at the COCC facility have
been found in the groundwater. The soils at the Oriental Refinery have been contaminated with
hydr ocar bons and petrol eum contam nation has been found in nmonitoring wells. The acid wastes
di sposed of in pits on the LCC property inpacted both groundwater and surface water in Sand
Creek. Contamination fromthe Landfill has inpacted the groundwater at the Site. At the
present tinme no known contam nation is entering the surface water of Sand Oreek fromthe Site

[ H GHLI GHTS CF COVWUNI TY PARTI CI PATI ON

Community interest in QUM4, specifically, and the Sand Greek Industrial Superfund Site, in
general, has been limted. EPA has undertaken several conmmunity relations activities as part
of the recent site history.

Community invol venent activities for the Site began in April 1985. EPA distributed an
introductory fact sheet to area residents, businesses, and agencies. The fact sheet provided
background i nfornati on about the Site and an expl anation of the Superfund process. EPA also
attended a public meeting organi zed by the Gtizens Against Contam nation, a local group from
the area, and conpiled a list of property owners for the entire site.

EPA nuil ed a second fact sheet for the Site in Novenber 1985. This fact sheet provided

addi tional information on investigation and clean-up activities associated with the Site. During
the same nmonth, EPA provided a groundwater contam nation briefing at a second public neeting
hel d by the Citizens Agai nst Contam nation

In January 1986, EPA contacted property owners and Commerce City officials to informthem of
activities at the Site. In April 1987, EPA surveyed area residents about their water use habits
to determne future outreach efforts.

An Rl report describing the nature and extent of contam nation at the Sand Creek Industria
Superfund Site was rel eased for public reviewin March 1988. In NMay 1988, EPA contacted owners
for permission to sanple soils on their property. In Cctober 1988, EPA nmet with Commerce Gty



officials to brief themand solicit their reaction to cleanup plans for the site.

On three occasions in 1990, EPA held public neetings addressing all of the Superfund sites in
Sout h Adans County, excluding the Rocky Mountain Arsenal. |In the fall of 1991, comunity
interviews were conducted to update the site Community Relations Plan (CRP) originally issued in
Decenber 1984. The CRP outlines comunity concerns, EPA's strategy for inplenenting the plan
and establishes information repositories. A list of contacts and interested parties throughout
governnent and the | ocal community are also provided. The revised CRP was rel eased i n Decenber
of 1991. In addition to neeting directly with the public, EPA and the CDH have net with the
TCHD, SACWBD, Rocky Mountain Arsenal personnel, Commerce Cty/Adans County officials, Metro
Waste Water officials, and Representative Patricia Schroeder's staff to update them on
activities.

EPA issued the Proposed Plan for QM on February 14, 1994. The Proposed Plan and R reports
were nade available to the public through the Adnministrative Record naintained at the EPA Regi on
VI11 Superfund Records Center in Denver and at the information repository at the Adanms County
Library. A notice of availability of these docunents and notification of the public neeting
were published in The Rocky Mountain News on February 14, 1994 and in The Commerce Gty Express
on February 15, 1994.

The public comment period was open from February 14 to March 16, 1994. The public neeting was
hel d on March 1, 1994 at the Commerce Gty Recreation Center. EPA explained the alternatives
and responded to questions. A transcript of the public nmeeting has been entered into the

Adm ni strative Record. A Responsiveness Summary, prepared by EPA to address public coments, is
i ncluded as Appendi x A of this ROD.

I'V. SCOPE AND ROLE OF RESPONSE ACTI ON

Due to the conplex nature of the Sand Greek Industrial Superfund Site, EPA has divided it into
six operable units (OUs), or study areas, in order to nore effectively address specific

contam nation problens. The QUs were established based on the types of contam nants present,
the type of nedia affected, and physical characteristics. As discussed above, this ROD for QM
addresses the principal potential threats to humans and the environnment resulting from exposure
to contam nated groundwater throughout the Site. The six operable units at the Site are defined
as follows:

1 Qperable Unit 1: QU1 addresses contam nated buildings, soil contam nation
greater than 1000 parts per mllion (ppm, and vol atile organic conpounds
(VQCs) in the subsurface soils. The QUL area indudes approxi mately 15 acres
of the site, including the COCC plant property, the | and betwen COCC and
LCC, and the northern portion of the Oriental Refinery site. The Expl anation
of Significant Differences (ESD, 1992) to the QU1 ROD (1989) selected SVE as the
nmet hod for renmoving VOCs fromsoils ranging in depth from8 to 20 feet at
QU1L. The purpose of the QU1 ROD and ESD was to address the principal
threat of contact with contam nated soils by the public and Site workers, and to
protect surface water and groundwater resources. The QUL ROD and ESD
called for a cleanup of chloroform nethylene chloride, tetrachl oroethene, and
trichloroethene in the subsurface soils. In addition, denolition and renoval of
contam nated tanks and buildings |ocated in the area was included in the
sel ected renedy.

Qperable Unit 2: This QU addresses the acid waste di sposal pits on the LCC
property, just north of the COCC facility. The pits |located there were used for
di sposal of acid waste fromvarious chem cal manufacturing activities occurring
both off and on site. The OJ2 ROD (1993) selected a No Further Action
alternative for the acid pits.

1 Qperable Unit 3: This QU conprises the 48th and Holly Landfill and specifically
i ncl udes contam nated surface water, groundwater, sedinent, soil, and air inits
vicinity. The OU3/OU6 ROD (1993) selected a renedial alternative for the
Landfill. The ROD called for both engineering and institutional controls.

Engi neering controls included the continued operation and nai ntenance of the
landfill gas extraction system (LFGES). The ROD also dictated that the |andfil



cover system be maintained, and groundwater in the vicinity of the Landfill be
nmonitored for potential releases of contaminants fromthe Landfill. In addition
the QU3/ QU6 ROD provides that if it is determned by EPA in consultation

with CDH, that the Landfill is responsible for a contam nant rel ease to
groundwat er outside the boundary of QU3, such release(s) wll be addressed

under QOU3.

Qperable Unit 4: This study area is the focus of this ROD and consi sts of
contam nat ed groundwat er underlying the Sand Creek Industrial Superfund Site
However, groundwater beneath the 48th and Holly Landfill and groundwater
directly related to the Landfill is being addressed under the QOU3/ QU6 ROD.
QM al so includes the |ight non-aqueous phase |iquid (LNAPL) plune floating
on the water table beneath a portion of the Site. Petroleumcontanination is
general ly excluded from CERCLA investigations due to the Petrol eum Excl usi on
However, EPA included LNAPL in QUM because the product is mxed with

hazar dous substances, the presence of hydrocarbons in the subsurface adversely
affects SVE renediation at QU1, and the LNAPL provi des a continuous source

of dissol ved- phase contam nants to groundwater. Contam nants detected in the
groundwat er include vol atile organic compounds (VQOCs), sem -volatile organic
conpounds (SVQCs), pesticides, netals, and sul fones

Qperable Unit 5: QU includes the same area as QU1 but addresses pesticides
and heavy netals in shallow soils to a depth of 5 feet. These soils have
contam nant concentrations greater than action levels and |l ess than or equal to
1, 000 ppm of hal ogenat ed organi ¢ conmpounds (HOCs). The renedy selected in

the QU5 ROD (1990 called for soils at the COCC property with concentrations
above action levels to be excavated and treated on site using a soil washing
process. Subsequent to the QU5 ROD, EPA anal yzed additional sanples of the
contam nated soils, performed soil washing treatability studies, and investigated
other cleanup technologies. As a result of this additional work, EPA sel ected
the use of Low Tenperature Thermal Treatnent (LTTT) in the QU5 ROD

Amendnent (1993) as the nethod for cleaning up contamnated soils. It is
estinmated that approxinmately 8,000 cubic yards of contam nated soil will require
treatnment at QUS.

Operable Unit 6: This QU addresses the gaseous em ssions at the 48th and
Holly Landfill. The renmedy for QU6 was selected in the OQU3/ QU6 ROD (see

QU3 above) and called for continued operation of the LFGES installed as part of
a renoval action in 1991

V.  SUMVARY OF SI TE CHARACTERI STI CS

The Sand Creek Industrial Superfund Site is located in an urban environnent that has been
extensively nodified by industrial devel opment over the past 50 years. The Site lies in an
area of lowrelief within the Sand Oreek floodplain, which is part of the South Platte R ver
system The on-site drainage represents | ess than one-half of one percent of the total drainage
to Sand Creek. The only surface-water feature within the Site is a 1-acre wetland that is fed
by a subsurface drain systemand is located i mediately north of the Landfill.

This Site is in an area classified as md-latitude semarid, indicating an area of high sumrer
tenperatures, cold winters, and sparse rainfall. The average annual precipitation is
approxi mately 15 inches.

A.  Topogr aphy

Topography in the area rises gently to the south, with elevations ranging fnm approxi nately
5,180 feet above nean sea level (MBL) in the northwestern corner of the Site to approxi mately

5,250 feet MSL in the southeastern corner. Interpretation of natural features is conplicated by
the extensive anount of fill that has been brought into the area. Between 2 and 10 feet of soi
capping material currently covers the refuse at the Landfill and simlar thicknesses of fill

materials occur locally in other parts of the Site. Natural drainage paths have al so been
altered by devel opnent in nuch of the area.



B. Geol ogy

The subsurface geology in the vicinity of the Site consists of Quaternary alluvial deposits and
Tertiary bedrock. Al luvial deposits range in thickness fromless than 20 feet to nore than 100
feet and consist of sand, silt, and clay of the Piney Creek Al luvium eolian deposits of silt
and clay, and sand and gravel of the Broadway Alluvium Cay and gravel sedinments of the Sl ocum
Al luviumare also locally present. Bedrock in the area is nade up of claystone, shale

siltstone, and sandstone of the Denver Formation. 1In the central portion of the Site, a

pal eochannel is eroded in the bedrock surface and may influence the occurrence and novenent of
groundwater in the area. The Denver Formation is underlain by the Arapahoe Fornation, Laram e
Formati on, and Fox H Ils Sandstone. Qutcrops of bedrock are not visible at the Site.

C. Hydrogeol ogy

Three discrete alluvial aquifers (Aquifers 0, 1, and 2) have been identified within the
unconsol i dat ed sedi ment overlying bedrock in the area. Borehole |ogs taken frominvestigations
inthe vicinity of the Site show that alluvial deposits are conposed of relatively high
perneability sands and gravels interbedded with |ow perneability clayey and silty naterial. The
extensive anount of clay nmaterial present in the subsurface at the Site tends inhibit
groundwat er fl ow and contam nant migration. A generalized cross-section of the aquifer system
at the Site is provided in Figure 2.

In the southeastern portion of the Site, Aquifer 0 is the only alluvial aquifer present (Figure
3), and it directly overlies bedrock or fine-grained alluvial sedinments overlying bedrock. In
the central part of the Site, Aquifer 0 exists under perched conditions above Aquifer 2. The
lateral extent of Aquifer O is limted to the northwest. Aquifer O is unconfined throughout its
extent and is underlain by a |low perneability clayey layer (Aquitard A), which inhibits dowward
novenent of groundwater. Wthin Aquifer 0, groundwater flowis generally toward the north to
northwest. Slug test data fromAquifer O wells indicate that the horizontal hydraulic
conductivity typically ranges from 0.6 to 1.0 foot per day (ft/d), but was neasured to be as
high as 354 ft/d at one well. The hydraulic gradient of Aquifer 0 ranges from0.004 to 0.06 foot
per foot (ft/ft). Using an estimated effective porosity of 20% average flow velocities

cal cul ated by Darcy's Law range from0.03 to 17.7 ft/d for Aquifer O.

Aqui fer 0 receives recharge fromupgradient of the Site and di scharges to Aquifer 2 where the
confining unit (Aquitard A) separating these aquifers pinches out in the northwest portion of
the 48th and Holly Landfill. It is believed that Aquifer 0 also discharges to the spring
located north of the Landfill via a finger drain system The direction of groundwater flow in
Aquifers 0 and 2 is generally consistent with the regional flow direction of the alluvial system
(i.e., northerly toward Sand Creek).

Aquifer 1 is present in the northwestern portion of the Site and northwest of the Site (Figure
3). Aquifer 1 exists under unconfined conditions and is separated from Aquifer 2 by a clayey

i nperneabl e unit (Aquitard B). Goundwater flowwithin Aquifer 1 is generally toward the
east/northeast. Goundwater nay discharge fromAquifer 1 to Aquifer 2 in the area where the
confining unit separating these aquifers pinches out, in the vicinity of the northern boundary
of the Landfill. Data fromslug tests perforned on Aquifer 1 wells indicate the horizontal
hydraul i ¢ conductivity ranges fromO0.7 to 273 ft/d. The average hydraulic gradient of Aquifer 1
is 0.006 ft/ft. Using an estinated effective porosity of 20% average flow velocities

calcul ated by Darcy's Law range from0.02 to 8.2 ft/d for Aquifer 1.

Aquifer 2 is present over the western portion of the Site (Figure 3). Aquifer 2 underlies
Aquifer 0 and Aquifer 1 in areas where present and al so overlies fine-grained alluvial sedinents
overl ying bedrock. The extent of hydraulic comrunication between Aquifer 2 and Aquifers 0 and 1
is not known, but it is believed that sonme | eakage occurs across the aquitards (A and B) that
separate these aquifers. In addition, the limted extent of the aquitards all ows groundwater
fromAquifers 0 and 1 to discharge to Aquifer 2 where the aquitards pinch out. Downward
vertical flow velocities fromAquifer 1 to Aquifer 2 are calculated to range from0. 0009 to 20
ft/d. Aquifer 2 exists under confined conditions to the west and northwest portion of the Site
but is unconfined beneath the Landfill and south of the Site. Goundwater flow within Aquifer 2
is generally toward the north. Slug test data fromAquifer 2 wells indicate the horizontal
hydraul i ¢ conductivity ranges fromO0.2 to 409 ft/d. The average hydraulic gradient of Aquifer 2
is 0.003 ft/ft. Using an estinated effective porosity of 20% average flow velocities



cal cul ated by Darcy's Law range from0.003 to 6.1 ft/d for Aquifer 2.

<I MG SRC 0894081A>
<I MG SRC 0894081B>

D. Water D versions

The rights for surface-water diversion from Sand Creek exist at two separate | ocations
downstream of the Site. The first diversion point is the proposed Henrylyn Sand O eek

Di version, which is approximately 1.5 mles downstreamof the Site. Diversions fromthis

I ocation could reach 250 cubic feet per second of water for direct irrigation and storage in

exi sting and planned reservoirs. The second diversion point is approximately 2 niles downstream
of the Site where the Burlington Ditch intersects Sand Creek. A maxi mum of 250 cubic feet per
second of water is appropriated for irrigation and donestic use at this location. According to
a representative of the Burlington Ditch Conpany, water rights along the proposed Henrylyn Sand
Creek Diversion or the existing Burlington Ditch have not been exercised to date

E. Nature and Extent of Contam nation

El evated | evel s of organic and inorganic contami nants have been detected throughout QM4 in
Aquifers 0, 1 and 2. Except for the easten portion of QM near the Chem cal Sal es Conpany
Superfund Site (see Figure 1), low levels of organic contam nants have been detected in
upgradient wells used to define background water quality. These include chlorinated VOCs and
benzene in Aquifer 0; benzene, toluene, ethylbenzene, and xylene (i.e., BTEX), acetone and

chl orobenzene in Aquifer 1 and benzene, tol uene ketones and chlorinated VOCs in Aquifer 2. H gh
level s of chlorinated VOCs are present upgradient fromthe eastern portion of the QU study
area. These occurrences are believed to be largely the result of releases from past industria
activities at the Chem cal Sal es Conpany Superfund Site |ocated upgradient of the QU4 study
area. Goundwater renediation at QUL of the Chemi cal Sal es Conpany Superfund Site is schedul ed
to begin during the summer of 1994 and will address this source of VOC contam nation. The
occurrence of trichloroethene (TCE), tetrachl oroethene (PCE), and benzene are representative of
the extent of VOC and BTEX in groundwater at QM. Figures 4, 5 and 6 indicate the extent of
TCE, PCE, and benzene contam nation at the Site, respectively.

G oundwater in Aquifer O contains VOCs; phenols; naphthal ene; 1, 4-dichl orobenzene; herbicides
and el evated |l evels of antinony, barium iron, |ead, nanganese and vanadi um as conpared to
background concentrati ons. Mst of the organic contam nants such as chlorinated VOCs, ketones

t ol uene, ethyl benzene, xylene, phenols, 2-nethyl naphthal ene and napht hal ene were detected
primarily in the southeastern portion of QM. Benzene and phthal ates were detected throughout
Aquifer 0. Elevated levels of styrene, antinony, barium iron, |ead and nanganese were detected
wi thin and/or downgradi ent of the 48th and Holly Landfill.

<I MG SRC 0894081C
<I MG SRC 0894081D>
<I MG SRC 0894081E>

Contami nants detected in Aquifer 1 include chlorinated VOCs, ketones, BTEX, styrene, phenols,
pol yaronati ¢ hydrocarbons (PAHs), chlorinated benzene, pesticides, herbicides, alumnum iron
nmagnesi um nanganese, and sulfate. Elevated |evels of organic and inorganic constituents have
been detected throughout Aquifer 1, except in the northern and western portions of the aquifer
where there are no Aquifer 1 wells. Cenerally, the highest concentrations of contam nants were
detected on the COCC and northern Oriental Refinery properties. Pesticide contamination in
groundwat er appears to be limted to the sane area, which coincides with pesticide

contam nation in soil at QOU.

Aqui fer 2 groundwater contains chlorinated VOCs, ketones, BTEX compounds, phenols, PAHs and

el evated |l evel s of antinony, barium iron, sulfate, |ead and nanganese. Concentrations of
organic contam nants are greatest in two areas: the eastern and southeastern portions of OUM/,
which are primarily affected by chlorinated VOCs; and the COCC, Oriental Refinery, and LCC
properties.

The bedrock aquifers underlying the Site, with the exception of the weathered surface of the
Denver Formation, do not appear to have been inpacted by groundwater contami nants. The



| ow perneability nature of the claystone at the top of the Denver Formation in conjunction with
is depth provides protection for the underlying units from di ssol ved- phase contam nants. The
weat hered surface at the top of the Denver Formation is characterized by extensive fracturing
al ong beddi ng pl anes and behaves hydrol ogically as part of the overlying alluvial aquifer
system

A plunme of LNAPL is present on the groundwater surface beneath the COCC and LCC properties. The
LNAPL is located in Aquifer 2 and overlying clay layers, and the thickness of the plune ranges
from1.7 to 4.7 feet. Mgration of the LNAPL plune is inpeded by the presence of thick, clayey
materials. It is estinmated that approxi mately 190,000 gall ons of LNAPL occurs as nobile product
and anot her 170,000 gal l ons of residual LNAPL is present in fine-grained naterials.

Fi ngerprinting analysis conducted in 1992 of the LNAPL concluded that it is conprised of two

hydrocarbon products: a |light naphtha solvent and a diesel-like fuel oil, which increases in
age fromsouth to north (along the Aquifer 2 hydraulic gradient). |In contrast, hydrocarbon-
contam nated soil in the northern portion of the Oriental Refinery property and groundwat er

northeast of the Site and north of Sand Creek was found to contain only the solvent, while soil
in the southern portions of the Oriental Refinery and LCC properties contained only the fuel oil
product. The data indicate the presence of at |east two LNAPL sources and the northward
mgration of the LNAPL plune to its current |ocation. Dissolved-phase groundwater contam nation
associated with the LNAPL includes BTEX, and a plunme of tetraethyl |ead (TEL).

VI. SUWARY OF SI TE RI SKS

CERCLA nandat es that EPA protect hunman health and the environnent fromcurrent and potenti al
exposures to hazardous substances. G oundwater underlying OMX4 was eval uated for potential hunman
heal th and environnental risks posed by contami nants in several investigations at the Site.
These eval uations were baseline assessments and eval uate potential risks associated with
exposures to current |levels of contamnation in the absence of any renedial action at the Site.
The foll owi ng docunents descri be these risk eval uations:

1 1988 Prelimnary Endangernent Assessnent (EA) for the Sand Creek Industrial
Site, Colorado: This docunment described a site-w de risk assessnent that
eval uated risks fromcontam nated soils, groundwater, surface water, and air at

the Site.

1 1993 48th and Holly Street Landfill (OU3) R sk Assessment (RA): This docunent
updat ed and suppl enmented the 1988 EA by incorporating new data presented
inthe OB RI. The two nedia evaluated in this RA were groundwater in the
vicinity of the Landfill and landfill gas.

1

1993 Health Eval uation Update: This docurment was prepared as part of the

OM RI/FS. It updated and suppl enented the 1988 EA by incorporating new

data collected during the QM4 R /FS as well as data collected for the 1993 QU3
RA.  Goundwater and the LNAPL plurme were the subjects of this evaluation.
Results were conpared with the previ ous EA study.

A.  Contam nants of Concern

The potential human health and environmental hazards associated with QM4 result from exposure
to: contam nated groundwater, the LNAPL plume, and contam nated surface water that could result
fromthe discharge of groundwater to Sand Creek. The LNAPL plune does not appear to be nobile
due to its presence within a clay layer that thickens to the north. The LNAPL pl une, however,
provi des a continuous source of nobile, dissolved-phase contam nants such as BTEX and TEL.

The chem cal s of concern (COCs) for OM indude VOCS, SVQOCs, pesticides, and netals. Al
detected contami nants classified as carcinogens are included in this list. The COCs al so include
the contamnants likely to present the greatest hazard to hunman health and the environnent based
on potential noncarcinogenic adverse effects. EPA conbined and eval uated the 37 COCs previously
identified in the 1988 site-wide R, data fromthe QM Free-Phase Plunme |Investigation, and the
COCs identified in the 1993 QU3 RAto determine if it was necessary to continue to use all 37
COCs, or if it was reasonable to retain only a portion of the total nunber of COCs for the

devel opnent of a site renedy. For exanple, sone of the 37 COCs were detected in only a few
sanpl es, sone COCs were present at concentrations at or bel ow nornmal heal t h-based risk |evels,



and sone COCs had simlar properties, such that one COC coul d be used to represent other COCs.
Al COCs were evaluated and 18 were identified as key contributors to risk at the site based on
concentrations and toxicity. |In addition, 2,4-D and 4,4'-DDT, soil contamnants that are
pronpting renediation at QU1 and OUJb, were included at the request of EPA. The conpound

chl or ophenyl et hyl sul f one (CPMSO was al so added to the list of COCs at CDH s request after it
was detected in urine sanples fromresidents |living near the Rocky Mountain Arsenal, |ocated
north (downgradient) of QU. CPMSO was detected in soil and groundwater on the LCC property.
Table 1 lists all of the COCS evaluated for QU4 and identifies the 21 key COCs sel ected for
devel opnent of renedial alternatives in the QM4 FS.



CHEM CALS OF CONCERN FOR GROUNDWATER AND LNAPL AT QU4

CHEM CAL OF CONCERN

Vol atil e Organi ¢ Conpounds
Acet one

Benzene

Chl or obenzene

Chl or of orm

1, 1- Di chl or oet hene

1, 2-Dichl oroet hene (total)
Et hyl benzene

Met hyl ene Chl ori de
Styrene

Tet rachl or oet hene

Tol uene

1,1, 1-Tri chl or oet hane

Tri chl or oet hene
trans-1, 2- D chl or oet hene
Vinyl Chloride

Xyl enes

Sem - Vol atil e Organi ¢ Conpounds

Acenapht hene

bi s(2- et hyl hexyl ) pht hal ate
D benzof uran

1, 2- Di chl or obenzene

1, 4- Di chl or obenzene

Fl uor ant hene

Fl uor ene

2- Met hyl napht hal ene

Napht hal ene

TABLE 1

GROUNDWATER

LNAPL

KEY
CHEM CAL COF
CONCERN



Phenant hr ene

Pyrene



TABLE 1
CHEM CALS OF CONCERN FOR GROUNDWATER AND LNAPL AT QU4
CHEM CAL OF CONCERN GROUNDWATER LNAPL KEY

CHEM CAL COF
CONCERN

Pesti ci des and Her bi ci des

al pha- BHC X X
Dieldrin X X
2,4-Dr X X
4,4' - DDT* X X
gamma- BHC (Li ndane) X X
Met al s

Ant i nony X

Arseni c X X
Cadm um X X
Manganese X X
Sel eni um X

Zinc X

Q her

CPMBO* X X
Tetraet hyl Lead X X

*2,4-D and 4,4'-DDT, soil contami nants that are pronpting renediation at QU1 and QOU5,
were included at the request of EPA.  CPMBO (p-chl orophenyl net hyl sul fone) was added at
the request of CDH.



B. Exposure Assessnent

Exposure pat hways and receptors were identified for QM in a conceptual nodel devel oped for the
Site. Potential release nechanisns associated with QM4 are di scharge of groundwater to surface
wat er and punpi ng groundwater for residential, agricultural, or industrial use

A 1990 report prepared by TCHD for EPA and CDH contai ns the nost current information on OQJ4 area
water use. The report sunmmarizes the findings of a door-to-door well inventory and i nformation
survey. The survey enconpassed an area bounded by Sand Creek on the north, Interstate 70 on the
south, Quebec Street on the east, and Col orado Boul evard on the west. (This survey area extends
beyond the boundaries of QUW.) The survey supported CDH and EPA efforts to identify potentia
receptors of groundwater contam nated by several sources, including sources at the Site. TCHD
contacted property owners to determine the nunber, |ocation, depth, construction details, and
current use of wells in the survey area

TCHD obtai ned information on water use from419 of the 420 properties in the survey area

SACWED and DWB serve nost of the water users in the survey area. However, the survey identified
23 private wells, with nine conpleted in the shallow alluvium Data regarding the depth of nine
well's were unavailable. Four wells identified as deep ranged from560 to 1600 feet depth and
thus, are not in the shallow alluvial aquifers. Two of the deep wells provided water for
drinking. No contam nation of the deep bedrock aquifers at the Site has been observed in the
studies perforned to date

O the wells conpleted in the shallow alluvium only five are in use. Three are used for
irrigation and one as a seasonal water supply for livestock. The remaining well, located at a
busi ness on Oriental Refinery property, provides water for a sanitary waste system The
potential for hunman exposure to groundwater contam nants resulting fromthese uses is unknown.
These wells will be sanpled and eval uated as part of the OM nonitoring programto determne the
need for future action. EPA and CDH will notify and provide recomendations to the users if
contam nation is detected

Since current use of shallow alluvial groundwater is limted to agricultural and wastewater
uses, exposures for the current scenario were not quantified. Domestic use of contam nated
groundwat er and exposure to the LNAPL, however, were evaluated for potential future exposure
scenari os. Exposure pat hways eval uated quantitatively were ingestion of groundwater, and

inhal ation of volatile contam nants during showering. Dernal exposure to contam nants in
groundwat er during showering, and exposure to surface water contam nants for aquatic biota were
eval uated qualitatively.

Esti mat ed exposures were evaluated for the average case and the reasonabl e naxi mum case. The
arithnetic nmean concentration of contam nants in groundwater was used for the average case.

Maxi mum cont am nant concentrations detected in groundwater were used for the reasonabl e maxi mum
case. A resident weighing 70 kil ograns was assuned to ingest 2 liters of water per day for 70
years. The 70 kil ogramresi dent was al so assuned to be exposed to contam nants volatilized from
a 10-mnute shower and to remain in the shower roomfor 5 mnutes longer for a total exposure
tine of 15 mnutes. A volatilization nodel devel oped by Foster and Chrostowski was used to
estimate air concentrations. These were the same basic assunptions used in the 1988 EA, and
wer e devel oped before current guidance regarding the use of reasonabl e maxi mum exposures (RVES)
was i ssued. Results fromthe 1988 report provide a conservative estimate of risks that are
essentially equivalent to risks calculated with current gui dance

C. R sk Characterization

Potential health risks to hunans are expressed in two ways: carcinogeni ¢ (cancer causing) and
noncar ci nogeni c. For carcinogens, it is assunes that there is no safe dose, but that the risk
of cancer is reduces as the dose is decreased. Slope factors (SF) are used to estinate excess
lifetine cancer risks associated with exposure to potentially carcinogenic chemcals. Excess
lifetine cancer risk is determned by multiplying the intake by the SF. These risks are
probabilities and are general ly expressed as excess cancer risks. An excess lifetine cancer
risk indicates the chance, over and above the background average ri sk (approximately one in
four), that an individual will devel op cancer as a result of exposure to a carcinogen over a
70-year lifetine under specific exposure conditions. In determning the need for renedia
action at Superfund sites, EPA guidance states that the total excess cancer risk for al



contam nants nust fall below the range of 1 chance in 10,000 (1E-04) to 1 chance in 1 mllion
(1E-06).

Noncar ci nogeni ¢ risks are calcul ated by assuming there is a dose bel ow which no adverse health
effects will occur. This level is called the reference dose (RfD) and is used to estinmate the
hazard quotient (HQ associated with the potential exposure to noncarcinogens. HX are

determ ned by calculating the ratio of the estinmated intake level to the RfFD. A hazard i ndex
(H') can be generated by adding the H® for all chemicals with simlar target organs or critica
effects within a nedium and by adding HQ across all nedia to which a popul ati on nay reasonably
be expected to be exposed. The H provides a useful reference point for evaluating the potentia
significance of multiple contam nant exposures within a single mediumor across nedia. An H of
lisidentified in the NCP as a Superfund site renedi ati on goal

Ri sks estimated for QU4 indicate that actual or threatened rel eases of hazardous substances from
QUM groundwater, if not addressed by inplenenting the response action selected in this ROD, nay
present an inmmnent and substantial endangernent to public health, welfare, or the environnent.
Current and potential future human health risks as well as environnental risks attributable to
QU4 are discussed bel ow

1. Current Human Health R sks

Currently, shallow alluvial groundwater is not used for domestic purposes.

There are five wells conpleted in the shallow alluviumin the OM4 vicinity and
they are used for agricultural or sanitary waste purposes. Estimates of current

ri sks were not calculated due to the lack of sanpling data for these wells and the
absence of conpl eted exposure pathways. As nentioned previously, these wells

wi Il be sanpled and eval uated as part of the QUM groundwater nonitoring

program and EPA and CDH will notify and provide recommendati ons to the

users if contam nation is detected

2. Future Human Heal th R sks

The contam nants of concern and exposure factors used to calculate risks for the
1993 QU3 RA and 1993 Heal th Eval uation Update were identical to those used

in the 1988 site-wide Rl and, therefore, the risk values generated in these three
eval uations can therefore be directly conpared. This conparison illum nates
differences and simlarities in the contamnant and risk profile for shall ow

al luvial groundwater in 1988, 1991, and 1992. However, there were significant
differences in sanple size for each aquifer and each investigation, which
potentially affects the results (i.e., fewer sanples and fewer wells sanpled nmay
result in data that do not represent aquifer contamnation). |In addition, only
sone of the sanples collected in 1991 were anal yzed for pesticides, and the 1992
investigation did not include analysis for netals. The 1992 Aquifer 0 data are
consi dered i nadequate for risk evaluation because of the small sanple size
Simlarly, the data collected in 1991 are considered i nadequate to eval uate the
ri sks associated with Aquifer 1.

The cal culated total risks for individual aquifers and specific data bases are presented in
Table 2 and are all based on the naxi nrum detected concentration fromthe sanple data for each
aqui fer, rather than on an average concentration. Cenerally, the 1991 and 1992 data indicate
risks simlar to those calculated fromdata collected for the 1988 site-wide RI. The risk
val ues indicate that groundwater in all three aquifers, and the LNAPL plune have total excess
cancer risks (ranging from1E-02 to 1E-03) that are above EPA' s acceptable risk range

The greatest risks are associated with ingestion of groundwater. However, inhalation of VOCs
during showering contributes significantly to risk in several cases. The prinary contam nants
contributing to cancer risk in groundwater are arsenic, benzene, and vinyl chloride, al
classified as known human, or "dass A", carcinogens. For the LNAPL, benzene al one contributes
the total cancer risk of greater than 1 in 100 (1E-02) when ingestion is considered. The high
concentrations of contaminants in the LNAPL nake ingestion unlikely due to odor, bad taste, and
visible contam nation. The LNAPL is likely to be acutely toxic. It should be noted that the
difference in risks calculated for the individual aquifers versus the QM collective data is
primarily attributable to the exclusion of benzene and other petrol eumrel ated conpounds from



the aquifer-by-aquifer analysis in the 1988 EA

The prinmary contributors to noncarcinogenic risk in groundwater are the chlorinated solvents

tetrachl oroet hene and 1, 2-di chl oroethene (critical effects: liver and kidney danage), the netals
manganese (critical effect: neurological disorders) and arsenic (critical effect: skin

| esions), the pol yaromatic hydrocarbon naphthal ene (critical effect: interference with

devel opnental weight gain), and the insecticide dieldrin (critical effect: I|iver damage).

Tetraethyl lead (critica



TABLE 2

TOTAL CARCI NOGENI C AND NONCARCI NOGENI C RI SKS CALCULATED FOR POTENTI AL

FUTURE EXPOSURE TO QU4 CONTAM NATI ON.

EXPOSURE PATHWAY- AQUI FER 0O AQU FER 1
TOTAL Rl SKS

1988 1991 1992 1988 1991 1992

I ngesti on of G oundwat er

Total Cancer Risk 4E- 3 4E- 3 - 9E- 3 - 3E-5

Hazard | ndex 2 3 - 5 - 0. 06

Inhal ation of Volatile COCs in G oundwater Wile Showering

Total Cancer Risk 9E-4 3E-3 - 7E-4 - 5E-7

Hazard | ndex - 0.9 - 1 - 0. 03

1988

2E-3

4E-4

0.4

AQUI FER 2

1991

8E-4

1E-3

0.05

1992

3E-3

4E-4

0.4

AQUI FERS

0&1

1991

3E-2

44

1992

1E-2

Note: The year indicated refers to a values reported in a specific risk assessnent report or values calculated froma
specific data base. 1988 = R sks cal culated using 1986 and 1987 R data and reported in the 1988 Prelimnnary
Endanger nent Assessnent. 1991 and 1992 = R sks cal cul ated using groundwater data collected in 1991 and 1992

Data coll ected in 1991 and 1992 are considered to be too linmted to evaluate risks associated with Aquifer 1 and Aquifer

0, respectively.



effect liver danage and central nervous systemdisorders) is the primary contributor to
noncar ci nogeni ¢ risk for the LNAPL.

3. Environnental Risks

The potential hazards to environnental receptors were qualitatively evaluated in the 1988 EA and
the 1993 QU3 RA. Terrestrial and aquatic habitats present at the Site were described and

i ndi vi dual species known to occur in the vicinity were identified. No federal or state
threatened or endangered plant or aninmal species are known to be present on the Site.

The likelihood of exposure of terrestrial receptors to COCs in groundwater is considered renote
because groundwater is not accessible except at the point of discharge into a marsh near the
landfill. The maxi mum concentrations of COCs in surface water collected at the marsh were
conpared to federal anbient water quality criteria (AWX) and state water quality standards for
protection of aquatic life. Maxinumsurface water concentrations at the narsh were | ower

than AWQC and state standards for all COCs having an established standard. These results agreed
with previous simlar conparisons for the 1988 EA. Because of the |ow potential for exposure to
groundwat er contam nants for terrestrial receptors and the | ow concentrations of contam nants
found in surface water, environnental risks are currently expected to be m ninal.

VII. DESCR PTI ON OF ALTERNATI VES

In the QM4 FS, a range of options were devel oped for addressi ng groundwater and LNAPL

contam nation at QU4. Ten renedial alternatives were retained for QM follow ng the

devel opnent, screening, and detailed analysis of alternatives in the FS. EPA decided to
include alternatives involving containment or full-scale treatnent of the LNAPL pl une because
(1) the LNAPL plune poses a potential threat to human health or the environment through

di scharge to Sand Creek, the Denver Metro sanitary sewer lines, and downgradient wells; (2) the
LNAPL plune represents a continual source of contam nants and therefore affects groundwater
treatnent options; and (3) the presence of the LNAPL interferes with operation of the soil vapor
extraction (SVE) systemconstructed for renediation of QUL. As discussed previously, petroleum
contam nation is generally excluded from CERCLA investigations due to the Petrol eum Excl usi on
whi ch exenpts pure product from CERCLA response actions. However, EPA has response authority to
address the LNAPL at OM because the product is mxed wtth hazardous substances. Renoval of the
recoverabl e portion of the LNAPL plune beneath the COCC property woul d occur under QUL renedi a
action, but it is considered to be a conponent of the alternatives devel oped for QM4 since nany
of the treatment options for QM would contain or treat the LNAPL as wel | as dissol ved- phase
groundwat er contam nation

Fi ve-year site reviews would be conducted for all alternatives devel oped for QUM. Except for
the "No-Action" alternative, each alternative also includes the foll owing common el enents:

G oundwat er and Surface Water Monitoring - Existing and future groundwater

nonitoring wells (approximately 16) woul d be sanpl ed and anal yzed periodically

t hroughout QU4 to assess the effectiveness of the selected alternative and changes in
natural conditions. Mnitoring points would be |ocated upgradient of the Site (to detect
contam nation entering the Site), within the LNAPL plune (to track novenent of the
LNAPL), downgradient from QUM (to detect dissol ved-phase and LNAPL pl une

mgration off site), within Sand Creek (to assess the possible discharge of contam nated
groundwater to surface water), and imediately north of Sand Creek (to detect any

m gration of contam nants under the creek). Sanples will initially be collected
quarterly, but nay be collected less frequently if data indicate that site conditions are
not changing significantly on a quarterly basis. |In addition, the five private wells that

are conpleted in the shallow alluviumin the vicinity of QM4 will be sanpled and
eval uated as part of the QUM groundwater nonitoring program EPA and CDH will
notify and provi de reconmendations to the users if contami nation is detected.

Institutional Controls - EPA and CDH will coordinate with local officials and property owners
and will request the use and inplenentation of institutional controls at the Site. Zoning
restrictions, including recommendations agai nst well usage for domestic purposes, will be
proposed in order to mnimze potential future human exposure to contam nated groundwater
underlying the site. These objectives are already achieved in part through state advisories
agai nst the construction of water wells in areas with known contam nation. Additiona



institutional controls that may be inplenmented as necessary include subdivision regul ations,
buil ding permts, recording requirenents, state statutes, local ordinances, and deed
restrictions and notices inplenmented by current property owners.

Alternative 1. No Action

The Superfund programrequires that the "No-Action" alternative be considered at every site.
The No Action alternative establishes a baseline for conparison of other alternatives. Under
this alternative, EPA would not renove, treat, or contain the LNAPL plune or contam nated
groundwat er. However, groundwater contam nation |levels may be reduced over the long-term
through natural attenuation. EPA could set specific action levels and take renedial action at
OM in the future if warranted by a change in site conditions.

Alternative 2: Monitoring and Institutional Controls

As with Alternative 1, EPA would take no action to renove, treat, or contain the LNAPL plune or
contam nated groundwater. However, steps would be taken to linit human exposure to contani nated
groundwat er through the inplenentation of local institutional controls. In addition, nonitoring
of groundwater and surface water at the Site would be perfornmed to eval uate changes in site
conditions. Natural attenuation processes would reduce contanmi nant concentrations in

groundwat er over the long-term As with Alternative 1, EPA could set specific action |levels and
inpl enent renedial action in the future if warranted by a change in site conditions.

Alternative 3: Mnitoring and Institutional Controls with LNAPL Renoval

Alternative 3 is simlar to Aliternative 2, with the addition of renoval of the LNAPL pl une.
The principal elenents of this alternative are:

! pual vapor extraction (DVE) wells would be installed in the LNAPL plune area.
LNAPL vapors and |iquids renoved fromthe subsurface woul d pass through an
air/liquid separator, and the resulting liquid streamwould flow through an
oi |l /water separator to recover free-phase LNAPL. Recovered LNAPL woul d be
transported off site to a recycling facility. Wter fromthe oil/water separator
woul d be transported to an on-site groundwater treatnent facility. LNAPL
vapors fromthe air/liquid separator would be transported by pipeline to the soil
vapor extraction (SVE) systemin operation at QUL for treatnent by the existing
catal ytic oxidation unit.

Water received at the treatnment facility fromthe DVE systemoil/water separator
woul d first be pre-treated for netals renoval using chem cal precipitation
followed by sedinentation. Goundwater pretreatnent for netals is necessary

to prevent potential fouling and clogging of the air stripper. The water would
then pass through an air stripper where volatile contam nants woul d be

renoved. In particular, air stripping would renove vinyl chloride and

nmet hyl ene chl ori de which would tend to pass through the granul ar activated
carbon (GAQ) unit. Treatnent of the off-gas fromthe air stripper nmay be

requi red dependi ng upon the | evel of em ssions. Liquid phase GAC woul d

follow as the final treatnent process, however, a detailed engi neering eval uation
could result in a re-sequencing of the air stripping and GAC treat nent

processes. Spent GAC woul d be regenerated off site.

Treated groundwater would be injected on site, upgradient of the extraction
wells. EPA permtting (SDWA UC Class 5 permt) and testing prior to injection
woul d occur as necessary.

Alternative 4: Limted Containnent of LNAPL using a Cutoff Wall

Alternative 4 is simlar to Aliternative 3 with the exception that the LNAPL plume woul d be
contai ned, rather than renoved. The principal elements of this alternative are:

I Avibrating beamwal| woul d be constructed al ong the northern and eastern
edges of the LNAPL plune (Figures 7 and 8) to contain and prevent further
m gration of the LNAPL plune and associ ated di ssol ved- phase groundwat er



contam nation, and therefore prevent further degradation of the groundwater.

I Aseries of extraction wells woul d be constructed upgradi ent and adjacent to the
vibrating beamwall. G oundwater would be punped, only as necessary, to
reduce the pressure and prevent flow around the wall.

1 Extracted groundwater woul d be transported by pipeline to an on-site treatnment

facility.

<I MG SRC 0894081F>
<I MG SRC 0894081G

I @Goundwater would be treated to reduce concentrations of metals and organic
conpounds, as described under Alternative 3. Any LNAPL withdrawn with the
groundwat er woul d be separated out with an oil/water separator prior to
groundwat er treatnment and be transported off site to a recycling center.

I Treated groundwater woul d be injected on site, downgradient of the vibrating
beamwall. EPA permtting (Safe Drinking Water Act (SDWA) Under ground
Injection Control (UC) Cass 5 permit) and testing prior to injection would occur
as necessary.

! No additional renoval, treatnent or containnent of the groundwater woul d

occur except for the renpval and treatment necessary to nmaintain the integrity
and effectiveness of the contai nnent system

Alternative 5: Localized Punp and Treat with LNAPL Contai nnent and G oundwat er
Treatnent by GAC and Air Stripping

In this alternative, as well as the follow ng alternatives di ssol ved phase contam nants in
groundwater are specifically targeted for renediation. The LNAPL plune is contained as
described in Alternative 4. The najor elenents of this alternative are:

T A series of extraction wells would be constructed within the |ocalized extent of
groundwat er renedi ati on area defined on Figures 7 and 8.

T Linited containnent of the LNAPL plune (vibrating beamwall), as described
in Alternative 4, would be inplenented in conjunction with the punp and treat system
I @Goundwater woul d be punped and transported by pipeline to an on-site

treatnent facility. The contami nated groundwater would be treated to reduce
level s of nmetals and organi c conpounds, as described under Alternative 3.

Treat ed groundwater woul d be injected downgradi ent of the vibrati ng beam
wall. EPA permtting (SDWA U C dass 5 pernmt) and testing prior to injection
woul d occur as necessary.

Alternative 6: Localized Punp and Treat with LNAPL Renoval and G oundwater Treat nent
by GAC and Air Stripping

Alternative 6 is identical to Alternative 5 with the exception that the LNAPL plume woul d be
renmoved, rather than contained. The major conponents of this alternative are:

I A series of extraction wells would be constructed within the localized area
defined on Figure 7. QGoundwater woul d be punped and transported by
pipeline to an on-site treatnent facility, where it would be treated to reduce
concentrations of metals and organi c conpounds, as described under Alternative 3.

DVE wells would be installed in the LNAPL plunme area. LNAPL vapors and

l'iquids renoved by the DVE wells woul d pass through an air/liquid separator,

and the resulting liquids streamwould flow through an oil/water separator to
recover free-phase LNAPL. Recovered LNAPL woul d be transported off site to

a recycling facility. Wter fromthe oil/water separator would be transported to



an on-site groundwater treatment facility where it would be treated with
groundwat er renoved by the localized extraction system LNAPL vapors from
the air/liquid separator would be transported by pipeline for treatnment by the
catal ytic oxidation unit in operation at the QU1 SVE system

Treated groundwater woul d be injected back into the shallow aquifer. EPA
permtting (SDWA U C Cass 5 permt) and testing prior to injection would
occur as necessary.

Alternative 7: Localized Punp and Treat with LNAPL Contai nnent and G oundwat er
Treatnent by W Oxidation

Alternative 7 is simlar to Aliternative 5 with the prinmary difference being the groundwater
treatnent nmethod. This alternative would use W oxidation, rather than air stripping and GAC
filtration for treatnent of contam nated groundwater. Since W oxidation is an innovative and
unproven technology, a treatability study would be performed prior to inplenentation of
Alternative 7 to verify the effectiveness of the treatnent process at QU4. The princi pal
conmponents of Alternative 7 are:

I A series of extraction wells would be constructed within the | ocalized extent of
groundwat er renedi ati on area defined on Figures 7 and 8.

T Linited containnent of the LNAPL plunme (vibrating beamwall), as described
in Alternative 4, would be inplenented in conjunction with the punp and treat system

I Goundwater woul d be punped and transported by pipeline to an on-site
treatnment facility.

T Any LNAPL withdrawn with the groundwater woul d be separated out with an
oi |l /water separator and transported off site to a recycling center. The
groundwat er treatnent process would consist of pre-treatnent for netals using
chem cal precipitation followed by sedi nentation. The water woul d then pass
through a W oxidation unit to renove VOCs. |f ozone is used in the treatnent
process, off-gas fromthe treatnent process would pass through an ozone
deconposer before air venting.

1

Treated groundwater woul d be injected downgradi ent of the vibrating beam
wall. EPA permtting (SDWA U C Cass 5 permt) and testing prior to injection
woul d occur as necessary.

Alternative 8: Localized Punp and Treat with LNAPL Renoval and G oundwater Treat nent
by W/ Oxidation

This alternative is simlar to Aliternative 7 in that it includes a |ocalized punp and treat
system and the use of W/ oxidation in treating contam nated groundwater. The nain difference is
that Alternative 8 provides for renoval of the LNAPL plune, rather than containnent. As with
Alternative 7, a treatability study would need to be perforned prior to inplenentati on of the
alternative to verify the effectiveness of W oxidation in treating contam nated groundwater at
QM. The prinmary elements of this alternative include:

T A series of extraction wells would be constructed within the localized area
defined on Figures 7 and 8. G oundwater woul d be punped and transported
by pipeline to an on-site treatnment facility.

I A DVE systemwould be installed in the LNAPL plune area and operated as
descri bed under Al ternative 3.

I water received at the treatment facility fromboth the groundwater extraction
system and the dual vapor extraction systemwould treated as described under Aternative 7.

Treated groundwater would be injected back into the shallow aquifer. EPA
permtting (SDWA UC Cass 5 permt) and testing prior to injection would



Ooccur as necessary.

Alternative 9: Site-Wde Punp and Treat for Total G oundwater Restoration w th LNAPL
Cont ai nnent

Alternative 9 consists of the same basic elenents as Alternative 5 except that the scope of the
remedial action is nore conprehensive. |In this alternative a site-w de groundwater extraction
system woul d be constructed, rather than focusing only on the nost highly contanmi nated area
near the COCC and LCC properties.

T A series of extraction wells would be constructed throughout the entire site (see
site-wi de extent of groundwater renediation on Figure 7).

Limted contai nment of the LNAPL plume (vibrating beamwall), as described
in Alternative 4, would be inplenmented in conjunction with the punp and treat system

Groundwat er woul d be punped and transported by a conveyance system
(pipelines) to an on-site treatnment facility. Goundwater treatnent for netals
and organi ¢ conpounds woul d occur as described in Alternative 3

Treat ed groundwater woul d be injected downgradi ent of the vibrating beam
wall. EPA permtting (SDWA U C dass 5 pernmt) and testing prior to injection
woul d occur as necessary.

Alternative 10: Site-Wde Punp and Treat for Total G oundwater Restoration with LNAPL
Renova

This alternative is simlar to Alternative 9 in that site-w de renedi ati on woul d occur, but the
LNAPL pl une woul d be renoved rather than contained. Follow ng conpletion of the renedia
action, the Site would be available for unrestricted comercial and/or industrial use. The
principal conponents of this alternative are:

T A series of extraction wells would be constructed throughout the entire Site, as
indicated in Figure 7. QGoundwater woul d be punped and transported by
pipeline to an on-site treatnment facility.

T A DVE systemwould be installed in the LNAPL plune area, as described in
Al ternative 3.

1 Contamnated water received at the treatnent facility fromboth the groundwater
extraction systemand the dual vapor extraction systemwould treated for netals
and organi ¢ conpounds as described under Alternative 3

1 Treated groundwater woul d be injected back into the shallow aquifer. EPA
permtting (SDM UC Cass 5 permt) and testing prior to injection would
occur as necessary.

VIII. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

In this section, alternatives devel oped for QM are eval uated and conpared to each other using
the nine evaluation criteria required by the National Q1| and Hazardous Substances Pol | ution
Contingency Plan (NCP; 40 CFR § 300.430) to identify the alternative that provides the best

bal ance anong the criteria. The relative perfornmance of the alternatives is summari zed by

hi ghlighting the key differences anmong the alternatives in relation to the following criteria

Overall Protection of Human Health and the Environnent;

Conpliance with Applicable, or Relevant and Appropriate Requirenents (ARARs);
Long- Term Ef fecti veness and Per nanence

Reduction of Toxicity, Mbility, or Volune Through Treatnent;

Short - Term Ef f ecti veness;

I npl enentability;

Cost ;

State Acceptance; and

NN E



9. Community Acceptance.

The NCP defines the first two criteria as threshold criteria which nust be nmet by the
alternative. The succeeding five criteria, termed balancing criteria, formthe primary criteria
on which the detailed analysis of alternatives is based. The last two criteria are nodifying
criteria and were evaluated after public comment on the Proposed Plan is received.

A. Overall Protection of Human Health and the Environnent

This criterion assesses the protection afforded by each alternative, considering the nagnitude
of the residual risk remaining at the Site after the renedial action has been conpl et ed.
Protectiveness is determ ned by evaluating how site risks fromeach exposure route are
elimnated, reduced, or controlled by the specific alternative. The evaluation also takes into
account short-termor cross-nmedia inpacts that result frominplenentation of the alternative
renmedial activity.

Al t hough groundwater in the area is classified as a potential drinking water supply by the State
of Col orado, there is no unacceptable current health-risk due to ingestion, inhalation, or skin
contact with contam nated groundwater because water for residential use is provided through
treated water fromeither the DWD or SACWSD.

Alternative 10is the nost protective of human health and the environnent and would all ow future
commercial /industrial use of the Site without engineering or institutional controls and wi thout
limtations on the exposures for human and environmental receptors. Alternative 1 provides the
| east protection to human health and the environment of the ten alternatives. Contam nant

level s would only be reduced through natural attenuation under Alternatives 1 and 2, and the
LNAPL and di ssol ved contam nant plunes are not contained or treated. Renedial action could be
taken under Alternatives 1 and 2, however, if future information indicates that the

contam nation nmigrates to either Sand Creek or the underlying aquifers. Aternatives 2 through
10 woul d provi de overall protection to human health through the use of institutional controls
whi ch would I'imt human exposure to contam nated nedia. Mgration of the LNAPL plune which coul d
potentially threaten Sand Oreek, Metro sanitary sewer lines, or downgradient wells is prevented
by the installation of a vibrating beamwall in Alternatives 4, 5, 7, and 9. However,
Alternatives 3, 6, 8 and 10 would provide relatively greater protection frompotential effects
fromexposure to the LNAPL by renoving the recoverable LNAPL fromthe Site, rather than
containing it. Site-w de groundwater renediation included in Alternatives 9 and 10 woul d
provide relatively greater protection of human health and the environment at QM4 than the

| ocal i zed groundwat er renedi ati on proposed under Al ternatives 5 through 8.

B. Conpliance with ARARs

Section 121(d) of SARA nandates that for all remedial actions conducted under CERCLA, cleanup
activities nmust be conducted in a manner that conplies with ARARs, or if ARARs cannot be
attained a justifiable waiver nmust be obtained. The NCP and SARA have defined applicable
requirenents and rel evant and appropriate requirenents as foll ows:

1 ppplicable requirements are those federal and state requirenents that woul d be
legally applicable, either directly, or as incorporated by a federally authorized
state program

Rel evant and appropriate requirenents are those federal and state requirenents
that, while not legally "applicable," are designed to apply to problens
sufficiently simlar to those encountered at CERCLA sites that their application
is appropriate. Requirenents nay be rel evant and appropriate if they would
otherwi se be "applicable," except for jurisdictional restrictions associated with
the requirenent.

O her requirenents to be considered are federal and state non-regul atory

requi renents, such as gui dance docunents or criteria. Advisories or guidance
docunents do not have the status of potential ARARs. However, where there

are no specific ARARs for a chemical or situation, or where such ARARs are not
sufficient to be protective, guidance or advisories should be identified and used
to ensure that a renedy is protective.



Federal and state ARARs whi ch nust be considered include those that are: chem cal-specific,

| ocation-specific, and action-specific. Chemcal-specific ARARs govern the extent of site
cleanup in terns of actual treatnent |evels. Location-specific ARARs govern natural features
such as wetl ands and fl oodpl ai ns, and man-nade features such as archeol ogi cal and historic
areas. Action-specific ARARs are technol ogy- or activity-based requirenents that set
restrictions on particular kinds of actions at CERCLA sites.

Tabl e 3 sumari zes the potential ARARs and gui dance, advisories, and criteria to be considered
(TBCs) for QM. Al alternatives would likely conply with pertinent chemcal-, action- and

| ocation-specific ARARs. Alternatives which involve withdrawal, treatnment, and injection of
groundwater (Alternatives 3 through 10) will be required to achieve Safe Drinking Water Act
Maxi mum Cont am nant Level s (SDWA MCLs) and/or state standards prior to groundwater injection.
Cont ami nated groundwater attributable to the Site would al so be required to meet SDWA MCLs
and/ or state groundwater standards at the downgradient (i.e., northern) Site boundary. There
are no chemcal -specific ARARs for Alternative 1 since no activity woul d occur.

Wells installed for nonitoring and/or extraction and injection systens in Alternatives 2 through
10 woul d be subject to the requirenments of the Col orado Departnment of Natural Resources, State
Engi neer's O fice. Additional action-specific ARARs that Alternatives 3 through 10 nust conply
with include: state air regulations for em ssions fromthe LNAPL and groundwater treatnent
systens; the Hazardous Materials Transportation Act (HMIA) and the Resource Conservati on and
Recovery Act (RCRA) for the off-site transport of treatnent residuals; and RCRA for waste

di sposal, reuse, and recycling. There are no action-specific ARARs for Alternative 1 since no
activity woul d occur.

Conpl i ance with location-specific ARARs for alternatives that include the vibrating beamwall,
extraction and injection systens, or treatnent facilities (i.e., Alternatives 3 through 10)
woul d depend on the location of these conponents. However, no protected properties have been
identified in the imediate vicinity of OWA.

Qui dance regarding anbient air levels of toxic air pollutants (National Anbient Air Quality

St andards, NAAQSs) shoul d be considered for designing air pollution controls for the Site. The
EPA Ref erence Concentrations and Sl ope Factors woul d be used to cal culate the hazard indi ces and
the risk levels. The State of Colorado considers the



TABLE 3
SELECTED POTENTI AL ARARs AND TBCs FOR
OPERABLE UNIT 4, SAND CREEK | NDUSTRI AL SUPERFUND SI TE

Regul ati on CGtation Conmrent s
ARARSs
Resour ce Conservation and Recovery 42 USC § 6901 ARAR i f Renedial Action
Act 40 CFR Parts 260-268 i nvol ves hazardous waste or

sufficiently simlar naterial.

Saf e Drinking Water Act - 42 USC § 300 (9g) ARAR i f Renedial Action
Under ground | nj ection Control 40 CFR Parts 144 - 147 i ncl udes injection of
Regul ati ons ground water.
Primary Drinking Water Regul ations 42 USC § (300) (f) I ncl udes final maxi mum

40 CFR Part 141 contam nants | evel s (MCLS)

and MCL goal s (MCLGs)
greater than zero. My serve
as treatment level prior to

i njection.

Col orado O assification and Vater 5 CCR 1002-8 May serve as clean-up and/or

Quality Control Act treatnment levels. Contains
al | onance for variance at
CERCLA sites.

Col orado Basi c Standards for 5 CCR 1002-8 May serve as clean-up and/or

G oundwat er treatment |evels. Contains
al | onance for variance at
CERCLA sites.

Hazardous Materials Transportation 49 § 1801 et. seq. ARAR i f hazardous materials

Act 49 CFR Parts 107, 171, 172 are transported off site.

dean Air Act 42 USC § 7412 et. seq.

1 NSPS 40 CFR Part 60 ARAR i f Renedi al Action
i nvol ves regul ated new
source(s).

L PSD requirements 40 CFR Part 52 ARAR i f RA invol ves major
new source(s) of SC2 or NXR.

1 NESHAPs 40 CFR Part 61 ARAR i f RA invol ves em ssion
of a regulated pollutant from
a regul ated source.

Col orado Air Pollution Control 5 CCR 1001-1 et. seq.

Regul ati ons



Col orado Revi sed and Arended Rul es
and Regul ati ons of the Board of

Exam ners of Water Wil
and Punp Installation Contractors

Executive Order on Fl oodpl ai n

Regul ation 1

Regul ation 2

Regul ation 3

Regul ation 6

Regul ation 7

Managenent

Executive Order on Protection of

Wt | ands

Construction

5 CCR 1001-3

5 CCR 1001-4

5 CCR 1001-5

5 CCR 1001-8

5 CCR 1001-9

2 CCR 402-2

Executive Order 11988
40 CFR Part 6.302(b)

Executive Order 11990
40 CFR Part 6.302(a)

Regul ati ons em ssion of S2,
particul ates and snoke.

Regul at es odor ous em ssi ons
froma single source.

Sets permtting requirenents,
only substantive requirenents
may be ARARs.

Sets perfornance standards
for new em ssions sources.

Regul at es VOC emi ssi ons.
ARAR for groundwat er

nmonitoring well installation
and abandonnent activities.

ARAR i f designated floodplain
is affected.

ARAR i f designated wetl and
is affected.



TABLE 3

SELECTED POTENTI AL ARARs AND TBCs FOR
OPERABLE UNIT 4, SAND CREEK | NDUSTRI AL SUPERFUND SI TE

Regul ati on

Clean Air Act-
National Anbient Air Qality
St andar ds ( NAAQS)

Massachusetts Al |l onwabl e
Anbi ent Level s

Safe Drinking Water Act National
Primary Drinking Water Standards-
Pr oposed

Col orado Interi m O ganic Pollutant
St andar ds
Super fund LDR Qui de #5

Superfund LDR Qui de #7

EPA Gui dance Docunent

CERCLA Pet rol eum Excl usi on d ause

Adams County Zoni ng Regul ati ons

Gtation
TBCs

42 USC § 7401
40 CFR Part 50

Code of Massachusetts Regul ations

Title 310 § 6.04

42 USC § 300 (f)
40 CFR Parts 141.11 and 141.16

5 CCR 1002-8

EPA OSWER Directive 9347. 3- 05FS

EPA OSWER Directive 9347. 3- 08FS

EPA OSWER Directive 9355.0-28

42 USC § 101 (4)
42 USC § 104 (a)

Comrent s

ARAR i f more
tons/ year of

t han 250
S2, or N2, or

100 tons/year of PM 10, CO or
B are emtted fromRA
treatment facility.

The State of

Col or ado

considers these air quality
standards a TBC.

May serve as
for treating

to injection.

May serve as
for treating

to injection.

Qui dance for
of hazardous

Qui dance for
of hazardous

Qui dance for

cl ean-up | evel
groundwat er pri or

cl ean-up | evel
groundwat er pri or

on-site disposal
wast e.

on-site disposal
wast e.

control of

em ssions fromair strippers at
Superfund sites.

Limts CERCLA authority and
fundi ng for removal and

treat nent of
product .

pet rol eum

May affect institutional

controls.



Massachusetts Anmbient Air Level standards as inportant guidance. EPA has issued a policy
statenent regarding air emssion controls for air strippers located in ozone non-attai nnent
areas and believes that this policy is a TBC because Denver is an ozone non-attai nnent area
(OSWER Directive 9355.0-28). Oher TBCs identified for QM are the CERCLA Petrol eum Excl usi on
and EPA gui dance regarding | and di sposal restrictions

C. Long-Term Effectiveness and Per nanence

The focus of this criterion is to determne the effectiveness of each alternative with
respect to the risk posed by treatnent of residuals and/or untreated wastes after the cleanup
criteria have been achieved. Several conponents were addressed in nmaking the determnations,
i ncl udi ng:

T Magnitude of residual risk fromthe alternative

T Likelihood that the alternative will meet process efficiencies and performance
speci ficati ons;

T Adequacy and reliability of |ong-term managenent controls providing continued
protection fromresiduals; and

T Associated risks in the event the technol ogy or pernmanent facilities nust be repl aced.

Alternative 10 woul d provide the greatest degree of long-termeffectiveness since contam nants
woul d be permanently renoved fromthe Site and no residual risks would remain. Alternatives 2
through 9 would be effective at limting contact with and i ngestion of contam nated groundwat er
inthe long termprovided that institutional controls are effective. The No-Action alternative
woul d not provide long-termeffectiveness. Alternatives 3 through 10 effectively prevent the
spread of the LNAPL plune and a portion of the dissolved contam nant plumes in the long term
provided the integrity of the vibrating beamwall is naintained or the dual extraction system
operates satisfactorily. The |long-termeffectiveness of groundwater renediation in Alternatives
5 through 10 depends upon continual renedi ation since re-contamination of the site would occur
due to upgradi ent sources once the QM punp and treat systemwas shut down.

D. Reduction of Toxicity, Mbility, or Volume Through Treat nent

This criterion evaluates the ability of the alternatives to significantly achi eve reduction

of the toxicity, nobility, or volune of the contam nants or wastes at the site through
treatnent. The criterion is a principal statutory requirement of CERCLA. This analysis

eval uates the quantity of contam nants treated and destroyed, the degree of expected reduction
intoxicity, nobility, or volune neasured as a percentage of reduction, the degree to which the
treatnment will be irreversible, the type and quantity of residuals produced, and the manner in
which the principal threat will be addressed through treatnent. The risk posed by residuals is
considered in determ ning the adequacy of reduced toxicity and nobility achi eved by each
alternative.

Alternative 10, followed by Alternative 9, provide the greatest reduction in toxicity,

nmobility and volune of contam nation through total restorati on of groundwater (versus |ocalized
groundwat er renedi ati on under Alternatives 5 through 8) at the Site. Renoval of the LNAPL plunme
in Alternatives 3, 6, 8, and 10 woul d reduce the volune of LNAPL, rather than sinply reduce its
nmobility as woul d be acconplished with the vibrating beamwall in Alternatives 4, 5, 7, and 9
No reduction in contam nant toxicity, nobility, or volune, other than by natural processes,
woul d occur under Alternatives 1 and 2. Alternative 4 reduces the nobility of the LNAPL pl une,
but woul d provide only a mininmal reduction in contam nant toxicity and volune by treatment only
of groundwater extracted to maintain the integrity of the vibrating beamwall. Upgradient
sources woul d provi de a continuous source of contam nants (LNAPL and VOCs) to the QUM area under
all the alternatives.

E. Short-Term Effectiveness
The short-termeffectiveness of each alternative was assessed based on the risk associated with

the inplementation of the renedial action to the comunity, workers, and environnent and the
tine required to achieve the response objectives. Masures to nmtigate rel eases and provide



protection are central to this determ nation

Al of the alternatives except for Alternative 1 would provide a simlar degree of short-term
effectiveness by protecting the comunity, workers, and environnent through adequate
preventative neasures. These preventative neasures include itens such as establishing exclusion
zones during renmedial activities, use of personal protective equi prent for onsite workers, and
dust control practices. The greater scope of construction activities associated with site-wide
groundwat er renediation in Alternatives 9 and 10 would result in slightly higher short-term
risks as conpared with the localized treatnent or containment actions included in the other
alternatives. However, standard engineering controls and adherence to standard health and safety
practices would mnimze potential adverse short-terminpacts. Aternative 1 would provide the
| east anount of short-termeffectiveness. The tinme until the response objectives are achieved
for Alternatives 5 through 10 is unknown because the duration of renediation at QM4 is |largely
dependent on renovi ng upgradi ent sources of contam nation (LNAPL and upgradi ent contam nat ed
groundwater). For costing purposes, it was assuned that at |east 30 years woul d be necessary.

F. Inplenentability

This criterion analyzes technical and adnministrative feasibility, and the availability of
services and naterials. Technical feasibility assesses the difficulty of construction or
operation of a particular alternative and uncertainties associated with process technol ogi es.
The reliability of the technol ogi es based on the |ikelihood of technical problens that would
lead to project delays is critical in this determnation. The ability to nonitor the
effectiveness of the alternative is also considered.

Adm nistrative feasibility assesses the ease or difficulty of obtaining permts or rights-of-
way for construction. Availability of services and materials evaluates the need for off-site
treatnent, storage, or disposal services, and the availability of such services.

Necessary equi pment, specialists, and additional resources are also evaluated in determning the
ease by which these needs could be fulfilled.

Al of the alternatives under consideration, except those involving site-w de renedi ation
(Alternatives 9 and 10), are both technically and admi nistratively feasible, although
inplenentation of Alternative 1 is unlikely froman admnistrative standpoint. It is
doubtful that regulatory agencies or the public would accept a No Action alternative for QOMA.
Alternative 2 is the easiest to inplenent because relatively little construction woul d be
involved. Alternatives 3 through 6, 9 and 10 involve the utilization of readily avail able,
proven technologies. Aternatives 7 and 8 would be nore difficult to inplenment because they
incorporate an innovative, unproven technology (i.e., W oxidation) requiring a treatability
study. The larger scope of the renedial effort under Alternatives 9 and 10 and the presence of
upgr adi ent contam nant sources woul d make i npl ementati on of these alternatives nmuch nore
difficult than that associated with alternatives involving |localized or no groundwater
remedi ati on

G Cost

Alternatives are evaluated for cost in terns of both capital costs and | ong-term O8M costs
necessary to ensure continued effectiveness of the alternatives. Capital costs include the sum
of the direct capital costs (materials, equipnent, |abor, |and purchases) and indirect capita
costs (engineering, licenses, or permts). Long-term O&M costs include |abor, naterials,

ener gy, equipnent replacenent, disposal, and sanpling necessary to inplenent the alternative.
The objective of the cost analysis is to elimnate those alternatives that (1) do not provide
nmeasurably greater protection of hunman health and the environnent, and (2) include costs that
are substantially greater than those of other alternatives

The present worth analysis is used to eval uate expenditures that would occur during different
tine periods. By discounting all costs to a comon base year (i.e., 1994), the costs can be
conpared on the basis of a single figure for each alternative. Total present worth costs were
calculated by multiplying the capital and O%M cost incurred during each year by the present
worth factor. An interest rate of 5% and a project duration of 30 years was used in accordance
wi th EPA gui dance.



The estinmated costs associated with each alternative are shown in Table 4. The total present
worth costs range from $22,300 for Alternative 1 to $ 22,312,400 for Alternative 10.
Alternatives that include site-w de groundwater treatnent have high capital and O8M costs,
whereas alternatives that address |ocalized contam nati on have nedi um capital and O8M costs.
However it should be noted that the 30-year estinate for project duration may not be accurate
for those alternatives involving goundwater treatnent. It is not expected tihat groundwater
upgradient of QM4 will attain MCLs in the foreseeable future, nor is it known if the groundwater
punp and treat conponent of Alternatives 5 through 10 will be capable of renoving all

groundwat er contam nation in a 30-year period. Therefore, costs associated with Alternatives
may be significantly higher than estimates provided in Table 4. Alternatives that incorporate
renmoval of the LNAPL plune, rather than containment of the plune, have relatively |ower present
worth costs. Cost savings in those alternatives that include LNAPL



TABLE 4

OOSTS ASSOCI ATED W TH ALTERNATI VES DEVELOPED FOR O
(1994 DOLLARS)

ALTERNATI VE  CAPI TAL ANNUAL TOTAL PRESENT
NO. COosTS O&M COBTS WORTH

1 $0 $8, 000 $22, 300

2 $37, 300 $186, 200 $2, 799, 000
3 $256, 200 $241, 400 $3, 866, 500
4 $2, 683,200  $359, 000 $8, 101, 300
5 $2, 847,600  $392, 700 $8, 783, 700
6 $448, 600 $250, 700 $4, 201, 900
7 $3, 146, 600  $567, 200 $11, 765, 200
8 $1, 435,800  $484, 300 $8, 780, 000
9 $5, 158,500  $1,117,500 $22, 236, 600
10 $5,202,100 $1,119,600 $22,312, 400



removal (Alternatives 3, 6, 8, and 10) are anticipated by utilizing the existing QUL SVE system
and treatnment facilities as well as associated &M activities, as opposed to building and
operating new facilities.

H  State Acceptance

This criterion evaluates technical and administrative issues that nmay be rai sed by the State.
EPA has invol ved CDH t hroughout the RI/FS and renedy sel ection process. The State of Col orado
concurs with EPA's selected alternative, as presented in Section I X

I. Conmunity Acceptance

This criterion eval uates questions and comments on the Proposed Plan received from nenbers of
the community. Few comments were received on the QM4 Proposed Plan, and it appears that
community accepts EPA' s selected renedy, as presented in Section | X EPA s responses to oral
and witten comments are provided in the Responsiveness Summary of this ROD (Appendix A).

I X. SELECTED REMEDY

EPA has selected Alternative 3 as the remedy for QM. The renedial action selected for QM4 will
restrict direct contact with and ingestion of groundwater underlying the Site and will protect
currently uncontam nated groundwater. Five-year reviews of the Site will be required because
contaminants will remain at QU4 follow ng conpletion of the renedial action. This renedy is
conprised of the followi ng conponents:

G oundwat er and Surface Water Monitoring - Existing and future groundwater nonitoring wells (a
total of approximately 16) will be sanpled and anal yzed periodically throughout QM4 to assess
the effectiveness of ongoing renedial activities or changes in natural conditions. Sanples wll
be anal yzed for the presence of VOCs, sem -volatile conpounds, pesticides, and netals.
Monitoring points wiil be |ocated upgradient of the Site (to detect contam nation from other
sources), downgradi ent of the LNAPL plune (to track potential plunme novenent), downgradient from
OM (to detect contam nant migration off site), within Sand Creek (to assess the inpacts of

cont am nat ed groundwat er possi bly discharging to surface water) and i nmedi ately north of Sand
Creek (to detect any potential mgration of contam nants under the creek). Sanples will
initially be collected quarterly for at |east one year but may be collected |l ess frequently
(i.e., sem annually or annually) if data indicate that site conditions are not changi ng
significantly on a quarterly basis. For costing purposes, it was assuned that quarterly

nmoni toring would be conducted for a period of 30 years. However, actual nonitoring will
continue for as long as contami nant concentrations in groundwater at the Site boundary exceed
SDWA MCLs or state groundwater standards. In addition, the five private wells that are
conmpleted in the shallow alluviumin the vicinity of QM4 will be sanpled once and eval uated as
part of the QUM groundwater nonitoring program EPA and COH will notify and provide
recommendations to the users if contami nation is detected.

Institutional Controls - EPA and CDH will coordinate with local officials and property owners,
and will request the inplenentation of institutional controls at the Site. Zoning restrictions,
i ncl udi ng recormmendati ons agai nst well usage for donestic purposes, will be inplenented to the
extent possible to prevent future hunan exposure to contam nated groundwater underlying the
site. These objectives are already achieved in part through state advisaries against the
construction of water wells in areas with known contam nation. Additional institutional
controls that nmay be inplenented as necessary include subdivision regulations, building permts,
recording requirenents, state statutes, |ocal ordinances, and deed restrictions and notices

i npl enented by current property owners. Table 5 provides additional information on the
institutional controls available for QM.

LNAPL Renoval - A DVE system (Figure 9) will be used to renpbve both LNAPL vapors and |iquids

fromthe subsurface. Vapors will be extracted by applying a vacuumto the well, as in SVE. The
applied vacuumwi Il also create a hydraulic gradient toward the well, causing LNAPL and
groundwater to flowto the extraction well. LNAPL can then be recovered without creating a

drawdown of the water table.

H gher overall renoval rates can be achieved using a DVE system as opposed to punping |iquids
only. The greater renoval efficiency is achieved by extracting vapors fromthe LNAPL plune as



well as liquids. In addition, drawing air through the subsurface enhances bi odegradation of
additional LNAPL in situ, further expediting remediation. By conbining |iquids extraction,

vol atilization, and biodegradation, a DVE systemis considered to be significantly nore
effective than a liquids only extraction system It is expected that the excess capacity of the
catal ytic oxidation unit in operation at the QU1 SVE systemcan be used for treating vapors
renmoved by the DVE wells, thereby reducing construction tinme and costs.

Approximately twenty DVE wells will be installed in the center of the LNAPL plune area shown in
Figures 7 and 8. The location of the wells will be restricted based on planned OJk excavation
activities. LNAPL vapors and liquid renoved fromthe subsurface will pass through an air/liquid
separator, and the resulting liquids streamw Il flow through an oil/water separator to recover
free-phase LNAPL. Recovered LNAPL will be transported off site to a recycling facility. Water
fromthe oil/water separator will be piped to an on-site groundwater treatnment facility. LNAPL
vapors fromthe air/liquids separator will be transported by pipeline to the SVE systemin
operation at QUL for treatnent by the existing catal ytic oxidation unit.

Water received at the treatnment facility fromthe DVE oil/water separator will first be
pre-treated for netals renoval using chemcal precipitation followed by sedi nentation.

G oundwater pretreatnent for netals is necessary to prevent potential fouling and cl oggi ng of
the air stripper. The water will then pass through the air stripper where volatile contam nants
will be renoved. In particular, air stripping will renove vinyl chloride and nethyl ene chloride
whi ch would tend to pass through the GAC unit. Treatnment of the off-gas fromthe air stripper
with a thernal or catalytic oxidation unit nmay be required dependi ng upon the |evel of

em ssions. Liquid phase GACwll follow as the final treatnent process. However, a detailed
engi neering evaluation could result in a re-sequencing of the air stripping and GAC treat nent
processes. Spent GAC will be regenerated off site.



Process

Option

Zoni ng and
Deed
Restrictions

Muni ci pal
Wat er Supply

TABLE 5

I NSTI TUTI ONAL CONTROLS AVAI LABLE FOR QU4

Pur pose Measur es

Limt or prohibit certain uses of Deed restrictions,

the property (deed restrictions, deed noti ces,

easenments, covenants). easenents,
covenants,

Alert potential future buyers of permts.

property to site risks (deed

notice).

Control the devel opnent of site
land (zoning, pernits).

M ni nmi ze the use of QM Requi re use of
groundwater as a exi sting munici pal
donesti c/ pot abl e wat er source. wat er supply.

Exi sting/ Avail abl e I nstitutional Controls

The QU4 site area falls within an area already zoned
for industrial use under the existing Cormerce City

Zoning Ordinance. Existing laws prohibit residential
devel opnent in those portions of the site designated
as |-2 or 1-3. Colorado Rev. Status 30-38-114 gives
the Adanms County Commi ssioner authority to

enforce zoning by issuing fines and inprisonnent for
violators. County zoning, however, could be revised
to change the current zoning of the QM site area in
the future.

Exi sting Commerce City Subdivision Regul ations

allow the city council to prohibit, control or restrict

subdi vi si on/ devel oprment of property that could place

present or future inhabitants of the area at risk. The

regul ations also require a title check that shoul d

di scl ose any recorded information relating to past site

use and hazards.

EPA coul d negotiate a settlenment with the PRPs
whi ch includes attaching a deed notice or restriction
to property owned by the PRPs.

Exi sting zoning laws contribute to prevention of use
of OU4 groundwater for donestic purposes (OUH4
groundwater is currently not being used for donestic
pur poses) .

Exi sting Commerce Cty subdivision regul ations
require the collection and anal ysis of water sanples
prior to subdivision or devel opnent of the property
for both residential and non-residential devel opnent.
Any such sanpling at OJ woul d discl ose the

contam nated state of the groundwater and prevent,

by law, a devel oper from using the groundwater for
drinking purposes if the proposed devel opnent site
is underlain by contanmi nated groundwater,

Commerce City would require an agreenent from
SACWED, or the Denver Water Departnent if

applicabl e regarding the supply of municipal water to
the new devel opnent.

Devel opment of New Institutional
Controls

EPA coul d negoti ate a CERCLA
Section 122 Consent Decree with
OU4 potentially responsible parties
(PRPs) restricting QU4 |and use.
EPA may include in Section 122
Consent Decrees penalty

provisions for violation of the
decree.

EPA coul d petition the Col orado
Land Use Conmission to require a
hearing to decide if QU4 shoul d be
designated as an "Area of Interest"
under the Land Use Act. Such a
desi gnation woul d require any
potential devel oper to obtain a
permt prior to the devel opnent of
any portion of the site.

Persuade the record owners of
OU4 property by deed to create an
Easenment in Gross to restrict
devel opnent of their property.

EPA coul d negoti ate a CERCLA

122 Consent Decree with OU4

PRP's restricting groundwater use.
EPA coul d petition the Col orado
State Engi neer to advise agai nst
the drilling of newwells in the
QU4 site area.

The City Council of Commerce

Cty has the authority under

Col orado Rev. Statute 31-15-708 (1)
(c) to enact an ordi nance
prohibiting the drilling or use of
wells in area in which the
groundwat er i s deened injurious

to health. Commerce Cty has the
authority under Col orado Rev.
Statute 31-16-101 to enforce

ordi nances such as well restriction
ordi nances with fines and

i npri sonment .
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Figure 9. Dual Vapor Extraction (DVE) System
Treated groundwater will be injected upgradient of the extraction wells. EPA permtting (SDWA
UCCdass 5 permit) and testing prior to injection will occur as necessary.

Remedi ati on Goal s and Perfornance Standards. Renedial action objectives (RAGCs) devel oped for
QXA are

1 Prevent direct contact with and ingestion of groundwater; and

Prot ect uncontam nated groundwater for current and future use by preventing further
m gration of contam nants (both LNAPL and di ssol ved phase) in excess of federal and
state drinki ng-water standards.

The DVE systemwi || be designed to renove the nobile portion of the LNAPL plune | ocated near the
COCC and LCC properties in the northwest portion of QU. The current estinmated extent of this
plume is indicated in Figures 7 and 8. Approxi mately 50% (190, 000 gal | ons) of the total LNAPL
volume at QM is estinated to be nobile under nornmal fluid flow, but a greater amount of LNAPL
recovery is expected due to the addition of residual LNAPL renoval through volatilization by the
DVE system The initial vapor-phase LNAPL renoval rate is expected to be equivalent to

approxi mately 200 gall ons per day. The initial |iquid-phase LNAPL renoval rate is nore
difficult to estimate due to the lack of sufficient punp test data and uncertainties regarding
the actual LNAPL plune thickness. However, an estinated renoval rate of approxiantely 25 to 75
gal l ons per day of |iquid LNAPL appears reasonabl e based on the limted data.

Conpl etion of renoving the recoverable LNAPL will be determ ned based on nonitoring of vapor

em ssions fromthe DVE system Sanpling of vapors will occur under equilibriumconditions and
wi Il be conducted on a nonthly basis. deanup of the recoverable LNAPL will be considered

conpl eted when the LNAPL vapor renoval rate of the DVE system becones asynptotic. The specific
criteria that nust be net for conpletion of LNAPL renoval are: (1) a greater than 90% reduction
frominitial vapor concentrations nust be achieved, and (2) the LNAPL renoval rate nust be |ess
than 10% per nonth for a three consecutive nonth period

G oundwat er and surface water nonitoring at QM4 will be perforned indefinitely unti
concentrations of contami nants nmeet applicable or relevant and appropriate federal and state
standards. The duration of the QM nonitoring programw |l be |argely dependent on renediation
of upgradi ent groundwater contam nation. Renedial action at the Chem cal Sal es Conpany
Superfund Site, located i medi ately southeast of the 48th and Holly Landfill, is expected to
begi n during the sumer of 1994 and will address a source of the VOC contami nation present in
the eastern portion of OMA.

The points of conpliance at QM will be groundwater and surface water at Sand Creek al ong the
northern (downgradi ent) boundary of the Site, and at the groundwater injection wells.
Cont ami nated groundwater attributable to the Site will be required to neet SDWA MCLs and nore
stringent state groundwater standards at the points of conpliance. Contaminant levels in
groundwater nmonitoring wells at the Site will be evaluated and conpared with upgradient (i.e.
background) contam nant. Table 6 presents the action levels for those COCs at QM that have an
establ i shed federal or state drinking-water standard.



TABLE 6

REGULATCORY STANDARDS FOR CHEM CALS OF CONCERN AT QU4

QUM Chemical of Concern Concentration (ng/l) Sour ce
Benzene 0. 005 Cl OPS
Chl or obenzene 0. 100 Cl OPS
Chl orof orm 0. 006 Cl OPS
CPMBO 0.02 EPA
2,4-D 0. 07 SDWA MCL
4, 4- DDT 0. 0001 a oPs
1, 2-Di chl or obenzene 0.6 SDWA MCL
1, 4- D chl or obenzene 0. 075 SDWA MCL
1, 1- D chl or oet hene 0. 007 SDWA MCL
trans-1, 2- D chl or oet hene 0.1 SDWA MCL
Dieldrin 0. 000002 a oPs
Et hyl benzene 0. 680 Cl OPS
Met hyl ene Chl ori de 0. 005 SDWA MCL
Li ndane ( gamra- BHC) 0. 0002 SDWA MCL
Styrene 0.1 SDWA MCL
Tetrachl or oet hene 0. 005 SDWA MCL
Tol uene 1 SDWA MCL
1,1, 1-Trichl or oet hane 0.2 SDWA MCL
Tri chl or oet hene 0. 005 SDWA MCL
Vi nyl Chloride 0. 002 SDWA MCL
Xyl enes (total) 10 SDWA MCL
Ant i mony 0. 006 SDWA MCL
Arseni c 0.05 SDWA MCL
Sel eni um 0.01 Cl OPS

a oPS Col orado InterimOrganic Pollutants Standards
SDWA MCL Safe Drinking Water Act Maxi mum Cont am nant Level
EPA EPA Menor andum on Toxi city of p-Chl orophenyl net hyl Sul fide and

its Oxidation Products; from Robert Benson,
to Larry D ede (January 21, 1994).

Ph. D., Toxi col ogi st



The groundwat er standard for CPMBO was established based on a toxicol ogi cal study perforned by
EPA. Concentrations of COCs that do not have a federal or state drinking-water standard wll
al so be nonitored, and potential risks associated with detected concentrations of these

contam nants will be eval uated

X, STATUTORY DETERM NATI ONS

EPA's prinmary responsibility at Superfund sites is to undertake renedial actions that achieve
adequat e protection of human health and the environment. |In addition, CERCLA § 121 establishes
several other statutory requirenents and preferences. These specify that when conplete, the
sel ected renedial action for a site nust conply with applicable or relevant and appropriate
environnental standards established under federal and state environnental |aws unless a
statutory waiver is justified. The selected renedy nust al so be cost effective and utilize
permanent solutions and alternative treatment technol ogi es or resource recovery technologies to
the maxi mum extent practicable. Finally, the statute includes a preference for renedi es that
enpl oy treatnments that pernmanently and significantly reduce the volune, toxicity, or nmobility of
hazardous wastes as their principal elenent. The follow ng discussion addresses how the

sel ected renedy neets these statutory requirenents.

A. Protection of Human Heal th and the Environnent

EPA' s Qui dance for Conducting Renedi al Investigations and Feasibility Studies Under CERCLA
(1988) indicates that protectiveness may be achi eved by reduci ng exposure through actions such
as containnment, limting access, or providing an alternative water supply. A containnent system
does not appear to be necessary at QM at this tune because the LNAPL and di ssol ved- phase
contam nant plunes are not mgrating significantly. This is due to a relatively flat hydraulic
gradient at the Site and the presence of inperneable days that inhibit contam nant transport.

Since groundwater is not currently used for drinking water or other donestic uses, there is
presently not a significant health risk at OQJ because of a |ack of conpl eted exposure pathways.
The risks associated with potential future exposure scenarios are adequately addressed in the
sel ected renedy by the inplenmentation of LNAPL renoval, institutional controls, and nonitoring
Renoval of the recoverable LNAPL will mnimze potential discharges to Sand Oreek, the Metro
Waste Water sanitary sewer system downgradi ent water supply wells, and will elimnate a
potential source of groundwater contam nation. Goundwater and surface-water nmonitoring wll
all ow for evaluating the performance of the selected renedy and the need for additional action
The nonitoring programconducted for the 48th and Holly Street Landfill under the QU3 Unilatera
Oder will also provide informati on on changes in groundwater quality at OU/.

Short-termand cross nedia i npacts due to inplenmentation of the selected renmedy are expected to
be mninal. Potential risks to human health and environnent through exposure to contam nated
groundwat er and soil during well installation and construction of the DVE systemw |l be

mni mzed by the use of appropriate preventative and protective nmeasures. Potential cross nedia
inmpacts will be mnimzed by proper well construction nethods

Due to the presence of upgradient contam nation, including petrol eum product which is exenpt
from renedi ati on under CERCLA, and the residual LNAPL contamination that is likely to renmain at
the Site, institutional controls nust be used at QM. The institutional controls will mnimze
ri sks associated with potential future use of contam nated groundwater. Al though CERCLA favors
active renmediation, institutional controls nmay be inplenmented under CERCLA in appropriate
circunstances. As provided by the Preanble to the NCP (55 Federal Regi ster 8666-8706 [ March
8,1990]):

Exanpl es of institutional controls, which generally limt hunman activities at or
near facilities where hazardous substances, pollutants, or contam nants exist or
will remain onsite, include | and and resource use and deed restrictions, wel
drilling prohibitions, building permits, and well use advisories and deed noti ces.
EPA believes ...that institutional controls have a valid role in renediati on and
are al l owed under CERCLA (e.g., Section 121(d)(2)(B)(ii) appears to contenplate
such controls). Institutional controls are a necessary suppl enent when sone
waste is left in place, as it is in nost response actions. Also, in sone instances
where the bal ancing of tradeoffs anong alternatives during selection of renedy
process indicates no practicable way to actively renediate a site, institutiona
controls such as deed restrictions or well-drilling prohibitions are the only neans
avai l abl e to provide protection of human heal th.

B. Conpliance with ARARs

The selected remedy will conply with all federal and state ARARs. ARARs whi ch nust be
consi dered include those that are chemical-, action-, and location-specific. Potential ARARs
identified for QM4 were described in Table 3 and are listed below for the selected alternative

Chemi cal -specific: For conpliance with pertinent chem cal-specific ARARs, contani nated
groundwater attributable to the Site will be required to neet applicable SDWA MCLs (40 CFR Part
141) and applicable state groundwater standards such as the Col orado C assification and Water
Quality Control Act and the Col orado Basic Standards for G oundwater (5 CCR 1002-8) at the
downgr adi ent Site boundary. Contaminant |levels in groundwater nonitoring wells at the Site will
be eval uated and conpared with upgradient (i.e., background) contam nant concentrations.

G oundwater that is renmoved incidentally by the DVE system and subsequently treated will also
need to neet these groundwater standards prior to injection. The groundwater treatnent facility
included in the selected renedy will be capable of achieving these applicable regulatory



st andar ds.

Action-specific: Treatment residuals fromthe LNAPL renoval systemwill be transported off site
in conpliance with HVMIA (applicable) and RCRA (applicable) requirements if the residuals are
considered to be hazardous. D sposal of any hazardous treatnment residuals will occur off site
at a RCRA Subtitle Ctreatnent, storage, or disposal (TSD) facility. Wells installed for the
QUM nonitoring program and the abandonnment of existing unneeded wells will be subject to the

Col orado Revi sed and Arended Rul es and Regul ati ons of the Board of Exami ners of Water \Wéll
Construction and Punp Installation Contractors (2 CCR 402-2). EPA permiting (SDWA Under ground
Injection Control Regulations, Class 5 permt) and testing prior to injection of groundwater
wi Il occur as necessary.

Most of the air ARARs depend on em ssion sources and, therefore, are action specific. Because
there are no nmjor sources of enmissions at OQJM, these ARARs pertain to activities associated
with the selected renedy, rather than to existing conditions. The selected renedy will conply
with the follow ng air ARARs:

1 National Anbient Air Quality Standards (NAAQS) - Particulate em ssions wll
be controlled during construction activities, and VOC eni ssions, which act as
a precursor to ozone formation, will be managed during renedial action. The
sel ected remedy will not cause or contribute to violations of the NAAQS.

1 Col orado Anbient Air Quality Standards - The selected renedy will conply with
state-specific standards for |lead and total suspended particulate matter.

1 Regul ation 1 - The selected renmedy will conply with provisions
regarding opacity limtations and control of particulate em ssions that
apply to construction activities.

1 Regulation 2 - Al actions taken at QM4 will be in conpliance with state
odor regul ations.

1 Regulation 3 - Air Pollution Em sssion Notices (APENs) will be filed for
each stage of activity, including construction, and operation of the DVE
system and water treatnent equi pnent.

1 Regul ation 6 and Federal New Source Performance Standards - 40 CFR
Part 60, Subpart FF contains provisions relating to VOC eni ssions from
petroleumrefinery wastewater systens. The selected renedy will neet
rel evant and appropriate portions of Regulation 6 and the New Source
Per f ormance St andar ds.

1 Regul ation 7 - Reasonably Avail able Control Technol ogy (RACT) for VOC
sources within Colorado will be applied to the sel ected renedy.

1 Col orado Regulation 8 - linmtations on berylliumand | ead em ssions w ||
be nmet during construction if contanminated soils are disturbed. Relevant
and appropriate limtations on nercury emssions will be attained if
water treatnent systemsludge is dried. Relevant and appropriate
provi sions involving vinyl chloride em ssions from specific types of
equi pnrent will also be net.

1

Nati onal Em ssions Standards for a Hazardous Air Pollutants (NESHAPs) - The
sel ected remedy will meet relevant and appropriate portions of the NESHAPs
(i.e., Subpart FF of 40 CFR Part 61).

Locati on-specific: Location-specific ARARs include the Executive Orders on Floodplain
Managenent and Protection of Wtlands. Only a relatively small portion of the Site is |ocated
within the Sand Creek floodplain. Conpliance with |ocation-specific ARARs depends on the
location of the treatnent facility, nonitoring wells, DVE wells, and groundwater injection
wells. No protected properties have been identified in the immediate vicinity of QM and, the
selected renedy will conply with | ocation-specific ARARs.

O her Quidance, Criteria, or Advisories to be Considered (TBCs): (Quidance regarding anbient air
levels of toxic air pollutants (National Anbient Air Quality Standards, NAAQSs) will be
considered for designing air pollution controls for the Site. The State of Col orado considers

t he Massachusetts Anbient Air Level standards as inportant guidance. EPA has issued a policy
statenent regarding air emssion controls for air strippers at Superfund sites |ocated in ozone
non-attai nment areas and considers this policy a TBC because Denver is an ozone non-attai nnent
area (OSVER Directive 9355.0-28). The CERCLA Petrol eum Excl usion which limts CERCLA authority
and funding for renoval and treatnent of petroleumproduct is also identified as a TBCC for the
sel ected renedy.

C. Cost Effectiveness

The sel ected renmedy has been determned to provide overall effectiveness proportional toits
costs and is therefore considered cost effective. The QU nonitoring programw || allow
assessnent of groundwater contam nation attributable to the Site. The analysis of sanpling data
collected will provide informati on necessary for naking cost-effective decisions regarding the
need for future action at the Site. The alternative selected includes renoval of the



recoverabl e LNAPL which is | ess expensive than contai nnent and provides a relatively greater
degree of protectiveness. Total capital, annual &V and present worth costs for the selected
remedy are $256, 200; $241, 400; and $3, 866, 500; respectively. The selected alternative is the
third | east expensive option of the ten alternatives devel oped for OMAM.

D. Wilization of Permanent Solutions and Al ternative Treatnment Technol ogi es (or
Resour ce Recovery Technol ogi es) to the Maxi num Extent Practicable

The sel ected remedy utilizes pernmanent solutions and treatnent technol ogies to the nmaxi num
extent practicable at QM. Site-wide renediation of QM4 was found not to be feasible because
groundwater is not currently being used for donestic purposes, the existence of upgradient
contam nant source(s), the inability of a groundwater punp and treat systemto extract all of
the residual contam nation, and high cost of treating all groundwater beneath the Site. Renobva
of the recoverable LNAPL will pernmanently elimnate a potential source of groundwater

contami nation to QU4. Inplenentation and continued enforcenment of institutional controls will
mnimze the potential for exposure to contam nated groundwater. However, the effectiveness of
institutional controls is largely dependent on the continued cooperati on of property owners,
nmuni cipalities, and other governnental entities. The QU4 groundwater nonitoring programwill
all ow for evaluation of changes in groundwater quality, the detection of any offsite migration
of contam nated groundwater, and the need for further action at the Site

O the alternatives that are protective of human health and the environnent and conply with
ARARs, EPA believes that the selected renedy provides the best balance in terns of |long-term

ef fectiveness and permanence; reduction in toxicity, nobility, or volune achi eved through
treatnent; short-termeffectiveness; inplenentability; and cost. Overall protection of hunan
health and the environnment, and cost were the nost decisive criteria in selecting Alternative 3
as the preferred renedy.

E. Preference for Treatnment as a Principal E enent

Treatnent of the principal threats at QM4 was found not to be attainable due to the presence of
upgr adi ent contam nant sources and limtations in EPA's response authority due to the Petrol eum
Exclusion. Therefore, the selected renedy does not satisfy the statutory preference for
treatnent as a principal elenment. However, many of the principal threats at the Site are being
addressed under renmedi al actions occurring at other OUs and ultinately will elimnate or contro
sources of groundwater contam nants affecting the Site. LNAPL vapors renoved by the DVE system
will be pernmanently destroyed by a thernal or catalytic oxidation unit, and groundwater renoved
during operation of the DVE systemwill treated to SDWA MCLs or nore stringent state

dri nki ng-wat er standards.

Because the selected renedy will result in hazardous substances renaining on site, a review wll
be conducted every five years after commencenent of renedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent.



APPENDI X A

RESPONSI VENESS SUMVARY
SAND CREEK | NDUSTRI AL SUPERFUND SI TE, OPERABLE UNIT 4
COMMVERCE CI TY, COLCRADO

1. OVERVIEW

The U.S. Environmental Protection Agency (EPA) established a public corment period from
February 14, 1994 through March 16, 1994 for interested parties to comment on the Feasibility
Study (FS) report and the Proposed Plan for Qperable Unit 4 (OQUM4) of the Sand Creek Industria
Superfund Site in Conmmerce City, Colorado. EPA also held a public neeting at 5:30 p.m on March
1, 1994 at the Commerce Cty Recreation Center to outline the proposed renedy for QM. The
preferred alternative includes nmonitoring and institutional controls with Iight non-aqueous
phase liquid (LNAPL) renoval

The Responsi veness Summary, required by the NCP (40 CFR Part 300.430(f)(3)(i)(F)), provides a
summary of comments received fromthe comunity during the public comment period, as well as
EPA' s responses to public concerns. Al coments received during the public comrent period were
considered in EPA's final selection of a renedial alternative for OUA.

2. BACKGROUND ON COMMUNI TY | NVOLVEMENT

Most of the community involvenent at the Sand Greek Site Industrial Site has stemred from | oca
of ficials and nei ghboring businesses. |In the past, concern about liability and property val ues
has been high in this community. Site-specific concerns identified through recent comunity
interviews include credibility of the governnent, publicity and econom c issues, the Superfund
process, renedial activities, and health effects.

The followi ng discussions identify the general nature of the concerns expressed by the comunity
and i ndicate specific concerns where appropriate

Credibility of the Governnent: Reportedly, a distrust of local, state, and federal governnent
persists in this comunity. This distsust is attributed to contradictory statenments nade by
governnent representati ves and what sonme people feel is a historical cover-up of environnmenta
problens. |In addition, the tremendous anmount of environmental contam nation that has occurred
in this community has made residents of Commerce Cty and the surrounding area feel I|ike
"governnental and scientific guinea pigs," according to one resident.

On one occasi on, sone individuals who work near the Sand Creek site requested information from
the EPA about water and soil quality in the area. According to those interviewed, the EPA
response was that the water was fine but there was a problemwth soils at the Sand Creek
Superfund Site. Because these individuals worked uphill fromthe Site, they were told at they
were not at risk. The workers did not believe the EPA and have feelings of distrust toward the

Agency.

Publicity and Econom c Concerns: Residents of Commerce Gty feel that bad publicity has stifled
the econony of the comunity and destroyed the area's ability to attract new business. A prinary
concern of local officials is that contam nation in the area has been associated solely with
Commerce City al though area Superfund sites are also |ocated in Denver and uni ncorporated Adans
County.

Resi dents and busi ness owners in the area are very concerned about property values. One |loca
busi ness owner said that he is unable to use his land for collateral and the property is
virtually unsal able. Honeowners feel that a decline in property values can be attributed to the
presence of Superfund sites in the area. Liability under Superfund has been a major concern
during the history of the Sand Creek Site, but the issue has not been raised by the community
recently.

The Superfund Process: Local officials, residents, and busi ness owners expressed concern about
the anmount of time it takes to cleanup a site. Specifically, one individual said that by the
tine a remedy is about to be inplenented, the treatnent or disposal alternative that was
selected in the ROD may not be appropriate for the site. Another concern is that contam nation
nmay have an opportunity to migrate while studies are being conducted and a renedy is being

desi gned.

Several interviewees felt that the Superfund process was inefficient. One individual said that
t he Superfund process has becone ineffective because a substantial portion of the Superfund
noney has been spent on | egal fees.

Remedi al Activities: Lack of information about environnental sanpling, renedial activities, and
protective clothing tends to intimdate and frighten people who work near the Site area. In

addi tion, local enployees expressed a desire to know the schedul e of sanpling and renedi a
activities in advance. Dusts generated during cleanup are a prinary concern associated with
remedial activity. The people want to be assured that the proper preventative neasures are
taken to limt the generation of dust, and that air quality near the Site is nonitored
adequat el y during cl eanup work.

Health Effects: Sone of the individuals interviewed associate personal physical problens with
contam nation in the area. The risks to pregnant wonen who work near the Site are of



particular concern to |ocal enployees. The community is also concerned about the overall air
water, and soil quality in the area.

EPA CGeneral Response: The Community Rel ations Programfor the Sand Creek Industrial Superfund
Site is inproving the comunity's understanding of the data and the potential hazards associ at ed
with the site, as well as the Superfund process. The comunity has been kept inforned of
ongoi ng activities conducted at the Sand Creek site through nailings, newspaper announcenents
and public neetings. A notice of availability of the QM4 Proposed Plan, R, and FS reports and
notification of the public meeting were published in The Rocky Mountain News on February 14,
1994 and in The Commerce Gty Express on February 15, 1994. The public comrent period for the
QUM Proposed Pl an was open from February 14 to March 16, 1994, and the public neeting was held
on March 1, 1994 at the Commerce Gty Recreation Center. EPA explained the alternatives

devel oped for OQU4, presented its preferred renedy, and responded to questions. In addition, EPA
has established an information repository at the Adans County Library and the EPA Superfund
Records Center in Denver, Colorado where materials relevant to the community's concerns and
interests may be reviewed. Docunents pertaining to QM4 which are stored at the repository
include: the RI/FS reports, risk assessments, and rel ated docunents) and the Proposed Pl an

Because renedi al actions for contam nated groundwater at Superfund sites often use simlar

t echnol ogi es and approaches, EPA has devel oped gui del i nes desi gned specifically for addressing
contam nated groundwater at these sites (EPA/ 540/ G 88/003). This focused approach was adopted
in conducting the RI/FS for QM. Use of these guidelines helped to expedite the RI/FS and
center the renedy sel ection on proven and wi dely used technol ogies, which ultimately resulted in
a nore efficient use of tine and resources. By streamlining the RI/FS process EPA: (1)

i nproves the efficiency and effectiveness of decision naking at these sites; (2) provides

consi stency anong the EPA Regions in their approach to conducting an RI/FS and selecting a
remedy; and (3) facilitates nore effective renedi al designs.

The Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) nandates that
EPA protect hurman health and the environment fromcurrent and potential exposures to hazardous
substances. G oundwater underlying OM was eval uated for potential hunman health and
environnental risks posed by contami nants in several investigations at the Site. These studies
eval uated baseline risks and potential future risks associated with exposures to current |evels
of contam nation at QM. The follow ng docunents describe risk evaluations perforned at the
Site:

1 1988 Prelimnary Endangernment Assessnent (EA) for the Sand Creek Industrial
Site, Colorado: This docunment described a site-w de risk assessnent that
eval uated risks fromcontam nated soils, groundwater, surface water, and air at

the Site.

1 1993 48th and Holly Street Landfiill (QU3) R sk Assessnent: Thi s docunent
updat ed and suppl enented the 1988 EA by incorporating new data presented
inthe QU3 R. The two nedia evaluated in this risk assessnent were
groundwater in the vicinity of the Landfill and landfill gas.

1

1993 Heal th Eval uation Update: This docunent was prepared as part of the

QM RI/FS. It updated and suppl enented the 1988 EA by incorporating new

data collected during the QM4 RI/FS as well as data collected for the 1993 OUJ3
ri sk assessnment. G oundwater and the LNAPL plune were the subjects of this
eval uation. Results were conpared with the previous EA study.

Protection of the community during renedial action is a primary concern of EPA. The preferred
remedy for QM4 will neet all applicable or relevant and appropriate federal and state
requirenents. Mnitoring will be performed during construction activities to evaluate the air
quality, adequate controls will be used to suppress dust generation, and appropriate neasures
will be taken to protect workers and residents during renedial action

3. SUWARY OF COMMENTS RECEI VED DURI NG PUBLI C COMVENT PERI D AND EPA RESPONSES

EPA solicited witten and oral comrents fromthe community on the QW Proposed Plan during the
public comment period and at the public neeting. A summary of comments received and EPA s
responses are provi ded bel ow

Comment: One participant at the public neeting wanted to know how many wells are in the Sand
Creek Superfund site area, regardl ess of whether they were used for drinking water or
agricultural purposes. He also wanted to know if the wells had been tested over a period of
time.

EPA Response: A 1990 report prepared by Tri-County Health Departnent (TCHD, 1990)for EPA and
the Col orado Departrment of Health (CDH) contains the nost current infornmation on OJ area water
use. The report summarizes the findings of a door-to-door well inventory and information
survey. The survey enconpassed an area bounded by Sand Creek on the north, Interstate 70 on the
south, Quebec Street on the east, and Col orado Boul evard on the west. (This survey area extends
beyond the boundaries of QJW.) The survey supported CDH and EPA efforts to identify potentia
receptors of groundwater contam nated by several sources, including sources at the Site. TCHD
contacted property owners to determi ne the nunber, |ocation, depth, construction details, and
current use of wells in the survey area

TCHD obtai ned informati on on water use from419 of the 420 properties in the survey area. South



Adanms County Water and Sanitation District and Denver Water Board serve nobst of the water users
in the survey area. However, the survey identified 23 private wells, with nine conpleted in the
shallow al luvium Data regarding the depth of nine wells were unavailable. Four wells
identified as deep ranged from560 to 1600 feet depth, and thus are not in the shallow OX4

aqui fers. Two of the deep wells provided water for drinking.

O the wells conpleted in the shallow alluvium five are in use. Three are used for irrigation
and one as a seasonal water supply for livestock. The remaining well, |located at a business on
Oiental Refinery property, provides water for a sanitary waste system These wells have not
been sanpl ed by EPA in the past, but will be included in the QM nonitoring program

Wthin the QM site boundary, there are approxinmately 80 groundwater nonitoring wells. EPA
intends to pernmanently abandon those nonitoring wells that will not be sanpled in the QM4 and
QU3 groundwat er nonitoring prograns.

Comment: A city council nenber at the public neeting felt that the proposed renedy for OM4 was
primarily a nmonitoring function and was not sufficient because it addressed only a limted
geographic area. He believed that this has a direct effect on the nmarketability and econonics
of the area, the willingness of the people to invest in the area, and establishing pernmanent
commercial and industrial use of the |and.

EPA Response: G oundwater underlying the Sand CGreek site does not appear to be mgrating due to
the nature of the aquifer systemand the presence of clays. EPA believes that nonitoring is an
appropriate response for the conditions at the Site. The proposed renedy for QM al so includes
the inplenmentation of institutional controls which will mnimze potential exposure to

contam nated groundwater. The dual vapor extraction (DVE) systemw ||l be used for renoving
LNAPL, a potential source of groundwater contamination. The groundwater monitoring conponent of
the preferred alternative will not interfere with industry in the area and will provide
protection by detecting any offsite mgration of contaminants and the need for further action at
the Site.

Renmedi al action is underway at other nearby Superfund sites, and collectively these activities
will reduce risks associated with contamnation in the area. By cleaning up these sites, the
potential environnental liability associated with the affected properties is reduced, the
property values increase, and the nmarketability of the area is enhanced.

Comment: A community menber at the public neeting wanted to know what woul d be done with the
groundwater that will be renoved during operation of the DVE system

EPA Response: Contam nated groundwater that is extracted along with the LNAPL by the DVE system
will be treated at the site for the renoval of organic and netal contamnants and will be
returned to the alluvial aquifer systemby onsite groundwater re-injection or infiltration.

Speci fic engineering details of the groundwater treatnent and re-injection systemwll be

devel oped during the renedi al design phase of the project. It is currently estinated the
groundwat er renoval rate during operation of the DVE systemw || be approxi mately 20 gall ons per

mnute (gpn).

Comment: A witten coment was received indicating concern that groundwater issues that have
been eval uated and addressed under OU3 are not explicitly excluded fromcoverage under QM in
the Proposed Plan. The author asked EPA to clarify in the QU ROD that groundwater in the
vicinity of the 48th and Holly Landfill has been addressed under the QU3/ QU6 Renedi al

Desi gn/ Renedi al Action (RDYRA) as specified in the Statenent of Wirk to the QU3/0OJ6 Unil ateral
Adm ni strative Oder (UAO for RDRA

EPA Response: Due to the limted avail abl e space and the scope of the Proposed Plan, only a
general overview of QU3/QOU6 activities was provided. The OM ROD indicates that groundwater
beneath the Landfill and related to the Landfill is addressed in the QU3/ QU6 ROD.

Comment:  Another witten comment was received concerning Table 2 (Renedial Alternative
Screening Matrix) of the QM Proposed Plan. The author believed that the | ongtermeffectiveness
and pernanence of Alternative 2 (i.e., nonitoring and institutional controls) should be
designated as "limted" rather "none" because these actions provide reliable controls for future
nmanagenent of untreated materials and thereby reduce the residual risk associated with the Sand
Creek Superfund Site.

EPA Response: Conpared with the other alternatives devel oped for QJ, Aternative 2 provides
the second | owest degree of |ong-term effectiveness and pernanence. Alternative 2 is largely
dependent on the willingness of property owners and | ocal governnents to inplenment and enforce
institutional controls. EPA has little authority with respect to establishing and enforcing
institutional controls. However, the proposed renedy for QM4 (Aternative 3) conbines LNAPL
removal with institutional controls and groundwater nonitoring and, therefore, provides a
greater degree of long-termeffectiveness and pernanence.



